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SYNOPBIB. 

A disturbed marked by a group of sunspota stretching more than 
a usrter of the way acm the face of the sun. bombarded the emth w i h  such an abundance of electrified atom that it cawed an intense 
magnetic storm and an extraordinarily active end brilliant aiirora, 
laatmg for 20 hoius and followed by 3 days of lmer  magnetic and 
auroral activity. The be@nning of the aurnra waa obaend st Tatiweh 
Ieland, Waahin n, and in Australia practically simultaneously; then 

of its brilliance was seen toward dawn in the northwestern United 
States. 

The numerous reports how not onlv that the periodR of :reatest 
brilliance and maximum magetic actihty were simultaneous through- 
out the world, hut also that e general aspect of the display aa a whole 
WBB similar. The local differences depended largely on the positions 
of the obaervera relative tQ the great series of aiirnral curtains. Great 
activity, mne hrilliant colore, ejpecia!ly crimson, and yeat vibration.. 
of the whole display were chamcteriutic features. 

Some 100 reports received from parta of eastern North America have 
made it possible to map the actual locations of the brilliant auroral 
curtains at sstiC.u~ times, and thup to picture what might be called 
the g-pEy of the aurom. 

Aivonrs .and magnetic disturbances occurred in mid-February, mid- 
A g  and mid-May, during the preceding and following preseflations 
o 
This aurora ranks among the greatest five world-wide rliBplays of the 

past 5 (or, .in fact, 11.) e m ,  embracing the recent unmtil.wunspot 
maximum. In many praces this aurora was the most hnllltrnt one 
seen in thia century. 

it became visih ‘i” e at dusk mcceesively around the world until the last 

e same =:tire region on the m u n ,  aa it rotated. 

INTRODUCTION. 

Of all the phenomena of the heavens, what can vie with 
the magnificence of the aurora? Those who saw the 
display of the night of March 32-23, 1920, in all its 

andeur, whether in France, En land, or the northern 

ive an adequate word picture of the beaut of the sky 

flaming lights. 
“he vanous descri tions received from places through- 

Canada, from steamers on the Atlantic Ocean, and from 
Great Britain, France, Switzerland, and Germany, show 
that this aurora consisted of a great number of luminous 
curtains, extendin , rou hly, east and west, joined by an 

belts, probably encircling the north and south. iiiagnetic 
oles, with its outer edge at  a distance of 3,500 to 4,000 

klometers, and most brilliant in apparently the outer 
500 or 1,000 kilometers.2 

Elf of the United States, have f ound it impossible to 

flled with a ribbed dome and waving colore B curtains of 

out the length and % readth of the United States, from 

uneven sheet of lig f f  . t an grouped together into two great 

THE LOSG SUXSPOT GROUP. 

What made this display, and when did it start? 
“On March 19 a new large group [of wnqots waa seen near the east 

limb [of the mi], showing remarkably comp 1 icated structure. The 

1 Presented in part before the American Meteorological Society, Washington. D. C., 

See El- Loomis “ A  treatise on meteorolo y ” etc.. New York W?5 p 1.57. for a 
map of auroral actldty In the northern hemis&&. The whole s&tlon: pp. li3-!201, 
includes (UL Intemsting expositicrn of facts concerning the aurora polaris. 

aa. i9m. 
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whole mgoup extended over abnut one-fifth of the solar diameter, and 
observations on March 32. 23, 25 indicated rapid wriationm. There I 

were three main spot centem, occupying-the preceding and following 
ends and the center of the g r o i ~  , respectively, while the whole of the 
intermediate area was occup i J  by a great number of -11 umbrae. 
f i  ertm heliograms on the above days, taken in calcium l j h t ,  show the 
&ole &up aa a connected maas, biit the accnmpanving flocculae were 
not specially prominent. 
was at very low aolar latitude, almost etuatorial, and that it 4 
cent.ra1 meridian about March 32:”---The O b ~ r r ~ a l o ~ , ,  bpril, 1920, p. 166. 

“ I t  waa the b i g p t  p u p  of sun spots observed since Au,gmt, 1917, 
and its disk area, m unit8 one fivethousandthe of the visible disk, was 
34 on March 23.”--.4. L. Cortie.3 

”Not since the founding of the (Juvisy] Obmmatory [France] in 
1883 had such a long grou of sunapota been seen as were viaihle even 
to the naked eye after l&rch 15. It waa at least 500,000 km. long, 
measuring 22 mm. OD the phntcgra h in which the Run’s diameter iS 80, 
and the diameter of the earth on t i e  aame male ia lese than 1 ym.”- 
C .  Remtirlot:’ 

The arrival of the first cloud of electrzed particles 

netic observatories throu hout the worl , in high as we Yi from this active area on the sun was re istered at m 

as in low latitudes, simu K taneously March 22 at 9h. 9h. 
G. M. T. (Amon 10 observatories 9h. 6m. is the earlieat 
and 9h. 12n1. the 7 atest time of beginning noted.) 

“The [magnetic] storm b m n  abruptly * * * , foiu hours of mod- 
erate activity being followed by about 6 hours of much greater actin.@. 
After a lull in the storm for three or four how.  the most Revere 
began a~ hour or two before midnight [G. M. T.] and continu= 
about 7h. on the 23d. The principal portion of the storm ended ahout 
[two or1 three hours Inter. but there waa considerable activity, particu- 
larly at Sitka, up to the end of the 25th.”-D. L. Hazard.’ 

We should expect from this that there would be rela- 
tively little auroral activity from 9h. to 13h., a consid- 
erable dis lay from 13h. to 19h., relative quiescence from 
19h. to 281. or 23h., great auroral brilliance from 22h. or 
23h. till 7h. on the 23d; and considerable aurora from 
7h. to 9h. or lOh., followed by a moderate aurora till the 
end of the 25th. 

It is interesting to note that this q o t  grou 

TEE MAGNETIC HTOBY. 

I f  

T H E  AURORA APPEARS IN BOTH HEMISPHERES. 

The aurora was first observed almost simultaneously at 
1211.55m. G. M. T. at  Tatoosh Island, Wash., and at 13h. 
at  Cape Leeuwin (lat. 34OS.), West Australia: 

1. Tatnod Is7a7d, Thh.-A vivid aurora wm obeerved from 4:55 a.m. 
to kl: a. m., extending from WNW. to ENE., and within a few degrm 
of the zenith. e streamers at  uniform distancea from 
one another with smaller a n 8 w  vivid st.reamers between them. 
About onethird of the way down from their upper extremities their 
color was a reddish hue: thm color a h  showed on the sky between the 
streanien and extended down severa! degrees, constantly c 
like the reflection from the sky of a dmtant fire-C. D. Ash$?? 
Weather R U T ~ U  ). 

I t  consisted of 1 

‘Nature (London). Apr. 1.1920; 
4 L’Astronomie Apr., 19% p. lk-!;; with hot0 of sun Mar 22 For 8 o h  of 

the sun Mar. B. &e P&ar’j8hnmnfl, hay, llfao plate 14, and ior dlsrma& 0 t h  
a o o e a r a n c e o n t h e a 3 d s s ~ ~ ~ c r n a s  toitsrelatkn to theaurora,see8cirnce,Meyl4, 
19% p J88. 

p. 5749. See also pp. 0 
and61,and Nolurr(London), Apr.i‘anddl820:pp. U&l38t&l?o,fordet8Jledaccomta 
of foreign observations. 

6 +e& Maqnet. and Atmos. Elec June 1820 vol. 2!S no. 2 
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“According to the ‘Wmt Australianl’ Perth, March S i ,  1990, fine 
auroral displays were observed by the lighthouse ketyer a.t Caps 
Leeuwin from 9 p. m. to 3 a. m. [13LlP G. M. T.] on the night of March 
22 to March 23, at  other stations along the south coast aa far as Adelaide, 
a t  Kalprlie,  and faintly st Perth ahnit 3 a. in., Ymch 23.” 

120th E. mer. t.imej 
on March 23 [at Watheroo Magnetic Obaema&?[ West Australia]: It 
appeared aa a ale, bnt dist.inct: pink plow above the cloud8 [the dark 
s ment?] on L e  southern horizon, lo&g colnr and fading away grad- 

An- hour before the aurora was last seen in Australia 
it became visible in Europe.? When it was so bright in 
Australia as to be visible at  Perth (1911. G. M. T.) the 
whole northernsky as seen from near Hamburg, Germany, 
waa covered with suc.h a brj lit sheet of auroral light that 

across the sky laded fw bri ht “ as if lighted by the full 

after this in Australia wa.s marked in Germany by a ra it1 

decrease in brilliance. 
A well-defined arch with a dnrk segment in t,he north 

first became manifest, a t  19h. 17111. (G. M. T.), and iainie- 
diately thereafter the dis lay began to increase in bright.- 

19h. 30m. the light was briglit enough to distinguish 
pencil writing but not Lo read. The dark segment 
reached to a height of about 1 4 O ,  indicating that the arch 
must have been overhead across Denmark and south 

At‘l9h. 53m. the display rapidly collapsed, and SweP- the ark segment approached the horizon; a t  ?Oh. 3&n. 
the light extended all the way to the northern horizon. 
Thick fog then blotted the display from sight? 

The aurora, however, was still visible in East Prussia 
till lh.  (G. M. T.), March ‘23. 

*In a short note, Dr. J. Maurer, director of the Swiss 
meteorological service, says that this aurora was seen 
even from southern Switzerland, and that this was the 
first impressive dis day since that of Sepbember 9, 1S9S. 

displays in Switzerland since 1S75. Prior to thpt there 
was a period of relatively frequent auroras froni 1830 to 
about 1870, when the ’last great aurortt of this long 
series occurred? 

“An aurora was observed between S h  and Ch 

S l y .  

second magnitude stars cou k d hardly be seen. Two bands 

moon when rising.” The d isappearaiice of the display 

retreat of, the lights toward t.he n0rt.h and a inar K -ell 

ness and to show beaut 9 ul patches of crimson light. At 

In fact, tshere has llJ een itn unusual scarcity of auroral 

T H E  SECOND BRILLIANT PHASE BEGINS.  

Pd, 
from 3 uvisg, France. But the activity died il0v.m at 

With the beginning of the magnetically active 
long vertical rays were seen to shoot up from t i e  pre- 
viousl quiescent auroral glow in the nort.li, as seen 

23h. 40m. , and a t  23h. 45m. there was only afeebleluniinous 
atc near the horizon. Rejuvenation took place during 
the next ten minutes, followed again by a weakening. 
This section of the display was finished with a brilliant 
intensification of the light in an arch coverin a31 the 
NW. and N. sky at 23h. 5Sm. At lh. the 33d (cf. 8 p. iu. 
in the eastern tTnited States, see below) : 

‘‘ The spectacle became prodigiously beautiful; t,he 
aurora developed in all its splendor; the nort.hern sky 
was covere! with a. brilliant phosphorescence, streaked 
with gigantic rays 111 the north up to the Great Bear, 
nearly to the zenith, in the west to the brilliant Jupiter, 
and also to the east, to the northeast, in all directions 
of the sky on an angular extent of more t,lian 150 degrees. 

6 Tcrr..MapIct., et.., June, le. p 
1 At Plllkallan 111 East Prusma: ktt. Zcif8rhr.. May, 1920. 37:13?132, memtionssix 

piseas in G&y where the 8unra was seen and contains a detsiled ncreoclllt of the 
displavfrom 1% 59m to aOh. 47m. (C. T. M.) ’ss seen from near Hamburg, and briefer 
a c c c d s  from P6tsda;n and from-Switzerland: 

0 Abtracted from account by h. Graff, ibid. 
‘IbId.,p. la. ’ 

6142. 

And a.71 this j e r y  l,u.?ninosity was i l l .  ribration, aniniated 
by strange pulsa.t.ions. [At lh. 30m. the lights had died 
clown, as in the U. S.]”--C2. Elenu,udot.’O 

The vibrabions of light, so noticeable in North 
Anierica during this display, began simultaneously in 
Euro e and the United States, being noted at  lh.  33m. 
G. J T .  at  Wauhington, D. C. In  other res ects, like- 

The display wm also seen in Great Britain. At 
Eskduleiiiuir tlat. 55j0), Scotland, there was “an auroral 
display, including t,he curt.ain ’ form at a cohsiderable 
nltitude, and extending at  oh. 50m. on March 33, to 
within 30” of the sout,liern horizon.”--”. I?. Mi.tcheZZ.ll 
[Compare Alesanclria Bay, N. I-., no. 24, p. 385, below.] 

“I had a fin; view of this superb diqlrcy at  Workingtm (lat. 543’1 
[Endand] between midnight and 1 o’clock a. m., in a clear and bright 
starlit sky. The whole sky wm filled with the light except a -11 
area in the southeast.. I could detect. no color except cream white, 
the general intensity being, to my mind, at times eqtial tn fui moon- 
light. Ciirteins of light surrounded a point just east of the zenith, 
which seemed to mark the ‘hub’ bf the di lay. The bright star 
hi in Canes Venatici almoet ersrtlg marlie? this oint, and filmy 
sheets of light seemed to dash upward from the soutIwest and north- 
east horizons and merge together at. this star. The on1 display I 
have ever seen to equal this waa on February 24, 1907, at  &otherwell, 
in t.he previous sun-spot maximum period. I t  waa the fact that I 
could see the great sun-spot train on March 32 wit.hoiit telescopic aid 
that i d e  me expect and look out for the aurora that night.-W. B. 
H y m a t i . 1 2  

On going out of doors a t  about 3.15 a. m. [at Whallev (lat’ 53g0!. 
EnglandJ * * * the aurora was exceedinglv fine * -  * *’ [and] 
consiste of about eight broad beams of light,*most of which, exce t 
the extreme west and north ones, extended to within 5’-1O0 of t i e  
zenith. The lights extended over about 90°-100” from approximately 
nc1rt.h-northelst to west by north. 

“The beams became pale and brilliant a.gain neveral times. heaides 
cnnstvt 8!ighter variations in intensity. On two or three occasions, 
nit.hin about :?D minutes, most of the b m s ,  more than threequawrs, 
dimppeared, leaving one or two longish ones. The color was mostly 
white, but sometimes reddish in parts. especially neuly due north. 

“A curious feature was aii ohliclne band of !ight, which came and 
went acroicI near the summits of the vertical heams. I do not think 
this was a belt of illuminated cirrtw, rn its brightness seemed to vary 
inclependent.ly of the vertical beams, but it is yoesible it may have 
been. The 1ight.a had diminished consideraldy by aboat 3.45 a. m., 
byt had brightened again. though slightlv, when I looked out a few 
minut,es 1at.er. T do not know what time the display -nded.”- 
L f .  c‘ol. Prnlll?/.’~ 

Two reports were receivecl from vessels on t.hc Atlantic 
Ocean : 

2. Br. P. S. I/othccni N~u- ton.  Captain Fieldgate. Observer H. Bird. 
P. m. of March 23 and a. m. of March 23. Brilliant display of aurora 

borealis. Bloderate N. W. wind an6 sea. Latitude 42’ 33’ N., longi- 
tude 51’ 00’ W. 

3. Am. S. S. Wrst To!y::s, Captain nowling. Observei. B. C. ~‘at.ao11, 
2tI officer. 

31arch 2, S p. m. to March 93, 3 a. m. Observed very brilliant 
nort,heru lights covering entire skv, and at  times of deep red color. 

Approximate position: 45’ 20‘ rj., 620 30’ W. 

wise, the aurora at  Washington was much t P ie same. 

(No exact. time .given.) 

THE DISPLAY IN NORTH AXERICA.  

The best opportunity for widespread observation of 
this great aurora came to the people in the eastern 
United States ancl Canada. The most severe portion of 
t,he magnetic storiii occurred, convenient,ly, in t,he period 
between 5 or 6 . ni. aiid 2 a. ni., Eastern Standard 

Judgng from the European re ark, there was no very 

redly d i8  not miss niuch of the display during the last 
two hours of daylight. 

Time, and t,he s P ries were clo$less over a large area. 

brilliant have in this period bi P 1 about 7:55-8:15, so we 

- _- 
lo Trmsl1t.rd from L’Aqrronomie. -4pr.. 1923. p. 154. The whole ~ o u n t  corer8 

11 Nalurr (Loudon). Apr. 8.1920. p. li0. 
12 Ibid Apr. 15,1920. p. 21M. 
I J  Ibid:: Apr. 1,1920, pp. 137-135. 

pp. 1&1%, and there are otlrer short descriptions. pp. 15ti-1%. 
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GEOORAPHIPAL VARIATIONS IN ASPECT. 

As usual, the aspecta of the aurora. varied froni place 
to place and from time, to time. t.o a 
number of factors: (1) The curtains do not, loo% the 
same when viewed froni different angles: ( 2 )  h e y  are 
not unifornily bright nor uniforiiily colored; (.3) the 
aurora is in motion-the whole display rot,ates westwnrd 
as the earth turns under the more or less statmionarmy 
ma netic field, the c.urt.ains move southward, their folds 
anc Q other streamers unfurl eastward and wewt.mard and 
their lights flash upward individually and wave upward 
in unison. 

In  spite of these movements, t,he occurrence of periocls 
of marked iiitensific.ation of the lights, wherever they 
happen to be, is shown in the descriptions: ancl thus 
permits of an attempt to ninp the positions of pnrt.icular 
auroral curtains at  certain tiiiies. The ossibility of 

bases are at  rrtctically the same sltit,ude-ahout. 100 
kiloiiieters. #ut its actual accomplishment is difficult 
without re orts of angular heig1it.s of the under apeses 

there were enough of such angular 1ieight.s est,imntccl, 
and enough reports froni places direct.ly under such 
curtains to determine their positions at  times when t.he 
display of March 22-23 was unusually bright. 

Before discussing further t,he geography of this aurora, 
it would be well to introduce some of t,he accounts 
themselves to show how the features seen in one part of 
the sky from one lace are visible in another part of the 

This was owin 

such mapping is rendered simple by the B act t,liat t,he 

of the brig K ter arches at  part,icular times. Fort.unat,clg, 

sky from another r ocality. 

AN AURORAL CROSS-SECTION VIEWED FROX 800TH TO 
NORTH. 

The brilliant curtains which at  about 10 and 1 1 : l O  
p. in. (75th mer. time) were direct1 overhead, res ec- 
tively, at about latitudes 37O and 38 across central $ir- 
ginia, were described as follows at  se1ec.te.d places south 
and north of them: 

4. Bradenfotuii, Fla.. lut. ?7'$'.-* * * As we drove in our frnnt 
gate * * * we noticed the bright glow over a large area in the 
northern sky. At first we thought. it must be the reUection from a 
fire but * * * the glow was too pink. * * * A dark wave 
p d n g  rapidly acr? the glowing surfitre, the light coming out again 
immediately followmg the dark wave, caused me to recognize it aa an 
aurora. * * * The dark waves in this instance pmsed from right 
to left (ertst to west) three or,four times while we were watching it. 
* * * In the glowing area I noticed sevcrd faint streaks shooting 
in or across it fromsouth to north. It. was ahout 10:15 p. ni. [90th mer. 
time] when we first noticed it and after putting up the home and going 
to the houee I could still see a faint glow.-F. 11. Brqsicr.  

5. Leesbiwq, Ga., lat. $l$O.--Afaint auwrawaa observed between 9:lR 
m d  lO:18 5 m., having a reddish base with a few streamers projectirg 
from it. lie to the presence of alto-cumulus and stratn-cumulria 
clouds nt this time very little of the aurum could be seen. First seen 
about 9:15 p. m. and entirely rlisibppearrd at  10:15 p. m. 

6. duqusfu, Ga.. lot. .?.@'.-The aurora first appeared in a direction 
NNE. as a luminous white streak along the horizon. I t  rapidly grew 
brighter in the north and threw out streaniers which had the appearance 
of the beams from a giant searchlight. These beams moved across the 
sky in a northerly direction and reached an altitude of something over 
45'. The aurora gradually t.iirned from white to ycllow, then to pink, 
and finally to  a deep red, which slowly faded out. The display began 
a t  9:45 p. m. and ended at  1r):lO p. m. 

The Western Union and Postal Telegra h ronipaniee reported all 
lines affected practicallv all day, the troubre being worse during time 
of the display and on linea running north and west.-Loztis A .  Slcdqc. 

7. Clolirlnbw, S. C., I d .  &O.-An auroral display was observed in 
tho north €ram dark to about midnight of the ?9d. The arch was not 
particular1 noticeable until about 9 1'. m., escept a rim of hazy, 
whitish 1kKt in a circle above a dark bank, rising +fJUt 10' above 
the northern horizon. Toward 9 1'. m. the whit.e light aesrimcd a 
reddish hue: and occasionally reddish streamers * * * [5 to 10 times 

B 

as lon st8 wide] would shoot above the dark bank and move toward the 
east., Enally dissipating; this continued until abollt 0:?5 p. m., when 
t.he display was at  a maximum, and the general light effecbwere 
distinctly reddish; after 10 p. m. the light gradually changed to whtuh, 
with occasional flickerings. The aiirora was last nbserved about 
rnidnieht, when the white circle was very indistinct. * * * 

8. Wi".iloi.ii~fon, N. C'., lat. 3ff0.-~uroral display observed e m  
7:15 p. ni. until dawn n€ the 33d. It had the a pearance of a faint, 
misty light estending about GO', centered along %e northern horizon, 
ita averaqe dtitude heing about 35' with OclcaSiOnal thin, faint ahafts 
of light &aching an altltitude of 50' to 60'. Its color was mostly a yellow 
t,int, but for a short, time it had a faint m y  hue and toward morning 
took on a greenish tint. 

9. Greciai:iIlr, 8. P., lat. .3$$'.--.4t about 10:15 p. m. a very bright and 
Ppectacular ribbon of light. or stramer. on the extreme right of the 
dkplav, varying in color froma violet to greenish outstanding, extended 
nearl?; to the zenith, the other lighta generally of a golden glow grad- 
ually receding to the horizon. The entire distance along the horizon 
in the northern sky waaabout GOo. The brighteatwasover at 10:30 p. m.. 
after which there waa more or less a steady glow of a golden appearance 
near the horizon into the later hours of the night.-Prof. H. E. Brock- 
mnn. 

IO. I'hnrbtte, hr. C:, I d .  $Sf'.-* * * Assoonas the twilightdisa 
peared, the aurora was seen in tiill brilliancv, extending around & 
nort.hern horizon for 4Bo, wit.h its center directly under the polestar and 
extending up to the Little and Big Dippers, which were nearly over- 
head at  midnight. 

&reamers of white and pink-blue light could he easily trscd, 
wavering like moving picturea on the sky. The aurora waa the fineat 
ahout 45' above the horizon. Ita upper limit was a great arc, which 
ha.d. its highest point near the pole star. curving qadually to the 
horizon ?2)' on each side cf the north point. [The d h l a y  waa a b l e  
till near dawn.] 

11. ..-lshct illr, X. P.,  lat d.5*O.-A brilliant aiirora wm * * * fir& 
Peen about 10 p. m. and continued until nearly morning [of the 
23d]. * * * Streatners extended upward nearly to the zenith and 
* * * the colorr? were brilliant. 

12. li$hwilZe. Tiz., lat. $7O.-* * * When first seen 8 . m. the 
ent.irt! heavens seemed alight. niany people thinkin a large i re  waa in 
progrew Colors were mostly golden, yellow, an i  red with varied 
combinations. * * * In the north, below the ilhmination. an 
apparent wall of dark cloud[?] was obaerved. From a little west of 
north waveling streanlers shot across the sky.well to the south, while 
in the north and to the northeast shirmuermg undulat% waves of 
golden, yellow. red curtains mould flash beyond the aemth.-J. 6. 
JI'idnw,vfr. 

13. 1vorfo/t. rfl., ht. 36q0.-* * * A t  8 p. m. afaintarc withan 
altitude of about 30' extending from northwest to northeast, and of a 
light green color, was observed. The background was unusually 
black. No vibrations or streamers were observed until 9:55 p. m., 
when tmddenlp there appeared streamere out of the whole arc which 
ext.cnded nearly t.o the zenith. The color of the streamers was light 
green. except in the northeast where.tlie streamers were of a rose hue. 
At 10:05 p. m. the streamers dimppeared and the background became 
brighter, but the arc waa st,ill visible at !0:45 p. m. 

The appearance of a c.urtain overhead is described in 
parts of most of the longer accounts published below. 
As t,he curtain nears the zenith, t.he converging rays of 
it,s folds (really a.lniost parallel, but converging in the dis- 
tance) seem to shoot at, a target making the auroral 
corona at t,he " niagnetic zenith" a few de rem south of the 
true zei1it.h. Aliiiost siinultaneously H roin the eastern 
and u-estern horizons the light rises in great serpentine 
waves or s irals up which meet with a flood of li lit at  the 
corona. +a illustrate here are descriptions o f  curtains 
overhead ns seen at Gloucester, Mass., and New Haven, 
Conn.: 

14. fXoiwt-.?h-r. Nms.-*  * * The most. striking effect waa that of 
irregularly curwd hands of li lit. sometimes 50' in length. paas- 
ing near tlir zenith. wliicli wo& he strongly ~uminous for a few Bec- 
on& and then a faint illumination would persist for several minutes. 
This was not dne to persistence of vision, ancl the w&le faint1 lumi- 
nous area would s!owly drift toward the east. while occasiona& new 
arms woiild flash up. the curvatures of which would be nearly parallel 
to the first. This occurred several t.imes and once four areas were 
noticed simiiltaneoualy with the mme general curvatures. The faint 
l!imiiiosity did not Picker but p d u a l l v  disappeared, unless, as occa- 
sionally liappenprl. it woiild again be ilhminated, sometimes with one 
wlg~  more brilliantly lighted than the rest. giving an edged curtain 
effect. The drift. of the faint luminosity waa distinctly toward the 
east by comparing it. with stars. and inimediatelv after the discharge 
its intensity seemed about that of the galaxy. 'Estmating the dnft 
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as about 5' in 5 minutes and mumink the disturbance at 60 milea 
UD would indicate a velocity of the iomzed air of abmt 350 miles per 
h-our.-H. G. Dors . 

15. New Hawn.%nn.-* * * A t  10:OOp.m. * * * [ahright 
band] extended from near the eastern horizon in a long uniform cvve  
to a point well to the southward of the zenith. When first observed 
ita mdth W(LB 6' or 6 O ,  but graduallv became narrower and m it did 
no took on a twisted appearance. * '* * 

h t .  89' Chmy Chase, D. C.-In the southem sky $e lowest arch 
in broken brm came mthm about 30' of the honzon at ita under apex 
a exat 10:05 p. m.-C. F. Brooks. (For remmnder of account see 

. $0. IS below. 
16. J d o .  VL, +at. &@'.-The [display] was unusually brilliant, 

auroral rap extending low down clear around the horizon, centering 
overhead, center somewhat m t h  of vertical. farther south than 1 
eyer maw it before. Pulsations of the rays were often unt!sually 
v~gorous. The most remarkable feature'to me waa the great distjmce 
the aurora extended to the south. clear down almost to the hormon, 
especially in the sodheaat. There was an uniimal brilliance of the 
rap and nebulous light far to the southeaat in the evening (for some 
time). exact time not noted.-W. .4. Bentky. 

!CEE AWORA IN MOTION. 

If these descriptions of the same curtain as seen from 
different latitudes were merged into a sin le account, and 

Virginia were repeated and woven into the account for 
Virginia to Vermont, we should have in its essential fea- 
tures a description of the display at  a sin le place, such. 

pearin in the north, and traveled southward. In  many 

of an arch at h hei ht of 45' in the north till it reaches 
the magnetic zenitf, where it fornls a corona, is a matter 
of about a quarter of an hour or less. This indicates 
a southward speed of 400 to 1,000 kilometers per hour. 
For some specdc details as to the movement of arches 
note the next to last paragraph in the account of the 
display at Wichita, Kana. (17), and the descriptioii of 
the display from 7 5 9  to 8:18 p. m. at Washington, D. 
C., (18). I 

As the curtains fade away in the south new ones come 
out of the north. At times during the dis lay of March 

time. (See the following descriptions). 
17. Wichitu, Kam.-A very beautiful dkplav of the Aurora Borealis or 

Northern Lights, waeobaervable in Wichita on-Monday evening. While 
the di lay waa for the mqst part rather faint, agreat variety of-auroral 
forms %)eveloped at one time or another; 111 pccrticular a specimen of 
the scwalled elli tical arc. The aurora was at firat distin !shed at 
7:40 p. m.. acro&g to observations by Lincoln La Paz, at fkrmoimt 
College, aa cloudlike maasea of exceeaivel faint light in the northern 
sky, and continued .in a greater .or legs Jeqee until after midnight. 
At 8:50 the auroral llght became intensified in a long band stretching 
from northwee! to the eaet point, and bright parallel ray of whjte lkh t  
rising from t h  band made the? appearance. By 9:04 the band had 
become a p t  elliptical v, f i n t l  p e d  in hue, and the parallel 
rays were noticeably reddish near d e w  summits. This waa by far the 
most interesting phase of the spectacle. the arc expandin 8~1088 the 
heavens like a wave on the surface of a no1 until it psFse% the zenith 
and extended into the southern half of &e sky. 

After 9:lO the display began to diminish in brighfnegs, but faintly 
red and green ~ y n ,  with here and there a shaft of white light resembling 
a dim searchlight beam, endared 8 or 10 minutea longer. A t  its 
maximum the auroral ht cauaed a noticeable illumination of the 

part of those who were fortunate encm h to observe it. It is ossible 
that the display seen in Wichita is onfy the southem tinge of such a 
nation-wide amra aa appeared in March, 1918.-Wkhtta Eagk. 

The long band of intenaihd auroral light noted at 8:Fio p. m. wm. 
a t r i c t l y . s p ~ ,  a double arch [with en& and junchon 11' above * *. The althdea and bsanngs of the end 
the pointa h-onill of e archea and of their point of intersection were de- 
termined using a t raq i t  from which the object glam and. eyepiece 
had been removed; and the measures-show that the junction of the 
archea waa nearly on the magnetic meridian of this locality. 
After 8:50 .&e.aurora grew steadily brighter reaching a maximum at 

9:F. . At thu tune the double arch had been rep!Fed by a single 
elhphcal arc some 15' broad dong the magnetic m e n d m  and extend- 

if that section describing the display B rom Florida to 

as Washington, D. C., as the curtains kept 9 orming or a p  

of the 5 escriptions the time-interval between the arrival 

22, five to ten curtains were distinguishab f e at  the same 

north walls of houaea an 3 occasioned a great deal of comment on the 

ingfrom N. 30' W. to N. 90'E. The lower ah ly defined boundary of 
the arc remained sensibly stationary at an3titude of lo', but the 
u per edge waa soon observed to be swelling toward the zenith and 
aEout 9:06 i t  was seen to pass over the Dip er. The velocit of ita 
expansion was such that i t  spread from AlpEa to Reta Ursae Lajaris 
in 30 seconds; however, the diffcsenees of the wave front waa such 
that the momenta of ita transit over these stare were uncertain to the 
extent of 2 or 3 seconds. At the moment that the front of the arc 
passed through the zenith it was seen projected on the sky aa an ap re- 
cirrhlv straight line meeting the horizon in the pointa s. 80' E. an8N. 
SOo w.; later m the arc-front descended into the southern sky it became 
cnncave to the south. A t  the time of maximum extent the auroral 
illumination s read along the magnetic meridian from an altitude of 
12' in the nor%ern sky to a point erhaps 20° south of the zenith. It 
is worth noting that the change in t i e  direction of curvsture mentioned 
above is what one would expect to observe diiring the paessge through 
his zenith of t-he luminous lane whoge south ed was a proximately 
straight and all pointa of w h h  mere at about tg sameieight above 
the earth's surface. 

While the coloring of the aiirora under discmaion waa far leas intense 
than that of the one observed here in March, 1918, the variety of faint 
hues. the constantly changing €orme, and above all the beauty of the 
expanding wave of auroral li ht lent to it an interest far greater than 
that of the earlier display.-hacoln La Pal: (Physirs Laboratory, Fair- 
mont Colkge). 

"he following detailed descriptions from Chev Chase, 

miles southeast), Md., are presented here, as an example, 
to show the sequence of auroral events as visible from 
(essentially) one place: 

18. Phe7y Chase, ahshington, D. C.-This great dieplay waa charac- 
terixecl by the following features (1) Unusual extent covenng more than 
half of the sky most of the time, and over nine-tenthsof i t  once; (2) soft- 
ne= of the light, which, in smooth whitish sheeta, covered the sky with 
varying brightness, just as would cirro-nebula cloud of vary% density; 
(3) relative shortness of the streamers, they were not hard m outline 
most of the time, as is usually the case, nor did they extend high above 
their respective arches: (4) general brilliance and occasional color, 

D. C., Hyattsville (10 miles east), and Chelten E am (20 

. .  ~ 

mostly crimson. 
This display evidently started during the daytime, * * * for it 

covered much of the northern sky when first seen at dusk. A t  794  
p. m.. when I first saw it, the northern sky up to the Pole Star waa 
covered with a smooth, irregular whitish light from WNW. to ENE., 
givin more or less the a pearance of smooth cirro-stratus clouds, with 
some5oles in it. It ha8a general arch-like form. A t  7:35 there was 
a temporary development of streamers in the north and ebst. A t  
i :43 the smooth, diff use light had risen to the zenith. 

BRIOKT PHASE, 7:43-8:?1 P. P. (75TH MER. TIME). 

7:43, streamers tipped at their lower limits by red light. Rapid 
lateral movement in the streamers. 

7AS. the sharpest arch in the north was 10' above the horizon, leaving 
a dark segment immediately below it. 

7:51. the arch in the northern sky took on the appearances of a hazily 
seen. bright curtain. 

$:53. in the northwestern sky there were well-marked waves as if 
from the west in the diffuse light. The waves were apparentl sta- 
tionary and looked much like waves s e h  at times in strahform cguds, 
though the sky was evidently cloudleas at this time. These waves 
were most marked in the WNW. at about 20' above the horizon. 

754, a number of streamers became crimson. 
7:56, fair-sized patches of light in NE. and N. The auroral lights 

covered the northern half of the sky and some of the sky a little south 
of east. 

757, neral intensification of streamers. 
$59, %r the first time a streamer was noted. in the dark segment. 

reaching down to the northern horizon. The top of the bright arch 
was 80' up in the nortli. Between the upper arch and the lower one 
the sky was covered with auroral cloud, more or lees irregular in 
brightness. 

8:OO. the arch in the north was irregular on ita underside. but the 
general elevation of the arched part was about 12' in the north. Edge 
of the upper arch reached Jupiter (about 17' south of the zenith). 

8:01, the center of the arch pmed Jupiter. 
8:03, the arch reached Orion's belt. 
8:03, the arch reached the middle of Orion's sword, fading out. 
8~04, new intensification of streamers. Relatively smooth arch up 

to Eo in north. New wave of light reached Ju iter. 
8:05. new wave of light reached Procyon (atout 30' south of eaat- 

west line. 
8:06, new wave of light reached Orion's belt. 
8:07, new wave of light reached Saturn (about 20' south of east-west 

line) and top of Orion's sword. New curt& and dancers low in north. 



JULY, 199.0. MONTHLY WEA 
&OR, crimson streamers in east. Five arches in northern sky. 
8:09, light fading out at tip of Orion's sword. Faint belt reached 

8:10, mmmn light from eastern horizon up to zenith. Renewed 

8:12, another belt of light reached fkus.  Crimson in east fading. 
8:13, irregular-topped, whitish belt of light nearly overhead. 
8:14, Crimson light in east and west and overhead. 
8:15, new belt of light reached Saturn. Streamers brightening 

8:16, new belt of light to knees of q o n .  
8:18, st i l l  another belt to Jupiter; that mentioned (8:16) laat, one. 

lighted narrow belts of Cirrus east-west having ahsrp d i n e s  of falling 
snow. 

Sirius (ab+ 40' south of east-west line through zenith). 

brilliance in streamers Dancing in nor+ and east. 

again, streamers short. 

8:19, new streamer display, very much like more or ley irregu I rly- 

8:21, half of corona. 
8:22, first fiickering. 
8:24, display best 80 far. 

RELATIVELY QUIEBCENT PEASE, 8:28 TO 10 P. If. 

8:38, much fainter flickers. 
8:31, djffuae light overhead, half of sky particularly bright in NNW.- 

8:40, lighta all over north half of sky, comparatively faint (relative 
NNE., 15' to 60 up. 

to earlier brilliance). 
850, lights over northern half of sky generally fainter except for a 

nearly perfect arch in the north. 
8:51, temporary increase in brightnew with some dreamers. 
9:20, arch in the north, 30' up. becomi double. Streamers through 

Jupiter and 10' farther toward the soaeas t .  Display generallv as - . .  
at 851. 

9:33, display 'knotty again. 
(9:35-10:00, details not observed.) 

THE CLIMAX, 1031 TO 1020 P. Y. 

10:01, suddenly getting brighter. 
10:05, crimson, yellow. green, and blue lighta unfurled in various 

wrta of the sky. A brilliant piece in the NNE. showed all the colors 
of the spectrum for about a m u t e ,  e red being down. Round the 
magnetic zenith. radiating sheah of I? rilliant red and green and blue 
appeared, completing the auroral corona. In the southern sky the 
lowest arch in broken form came within about 30' of the horizon at 
ita under apex. Although a little of the horizon could not be seen, it 
appeared that the a&ral lights extended to the horizon in the south- 
east and southwest. Practically the whole sky waa pulsating with 
r k h g  waves of light. A wave would take about a second to go from the 
Pole Btar to the zenith. 

10:05-10:12, an unusual17 b w t  crimm pttch occupied the sky in 
the m-. to ? comiderab e heght ( a b o u h  

10:16, the dlaplay had faded some. The f&k+g continued. 
10:21, the streamers, the corona, and the fickenng conbued, the 

display still covering about threefourths of the sky. 
10:29, the dis lay-was again slightly on the wane. 
1053, the a r 2  in the north m-aa well defined and lower than before. 

The corona, the streamers, and the flashing of the lighta were still 
praent. 

11:11, nix arches of light in the north, not continuous. Three-fourths 
of sk affected by the aurora. Spots in the south visible only on flashes. 
Dispfay still flaahing. Red base to lowest arch in NNE. 

11:12, two-thirds of corona again. 
11:17, general, crimson in N-NNE. Spectral colors on lowest arch, 

red at bottom. 
11:20, bright corona, with white sheaf extending southeaetward. 
11:21, crimson in NNE. to NWiand W. 

- 11:25, southern half of corona crimeon for a minute. Much crinmn 
in north high up, eepecially in NW. (a streamer). 

11:27, Raahing white light behind the crimson stieamer. Display 
fainter. 

11:58, height of underside of center of arch about 10' above northern 
horizon. Some streamers. Aurora over two-thirds of sky flashing 
moderately. Red on edge in northeast. Threequarters of a corona. 

11:59, brightening again in northeast. 
12:06 a. m., arch in north broken up. Most of i t  bright whitih. 

Two-third0 of a corona. 
12:17, b T e n i n g .  
1223, sti bright. Two irregular arches in north, not as high aa 

before. 
12:30, two arches in west, bright. Part of corona still. Flashing 

spota in the south down to 45' or 60' above southern horizon. 
[Mr. Fairfax Naulty, over the telephone. stated that he had watched 

the display for the rest of the night, and that about 2 a. m. there had 
been a maximum of brightnese equaling, erhaps, that of 10 p. m.J 

The time used in this description is N a A  Observatory 75th meridian 
time. My watch waa set at noon on t,he 22d and checked at noon on 
the 23d by the telegraphed ticks.-Chmlles F. Broob. 

THER REVIEW. aa 
19. Chewy Chase, Washington, D. C.-* * * As late M 330 a. m. 

the aurora waa still making a h e  display, though not nearly as spectacu- 
lar as between 10 and 11.-C. Waters. 

20. Hynttszille, Md.-The following [is a] copy. of my notes t a k a  
March 23, about 10:30 . m.: "First noticed dull low, like before 
moonrise, from NE. to 8W. with  darker area lower sown, about 790. 
Before 8 a good many changin streamers seen. About 7:50 to 8 WM 
curtainlike with lower edge. afout 50' above northern horizon and 
light up to zenith. 

ain from 9:40 till after 10. There were at h t  faint mnea 
of light from 8%'. to SE. and light playing back and forth on theae like 
faint broad searchlight beams, but broken and me lar: About O r 5 0  
there waa a most brilliant waving curtainlike e&t in the north, 
waving and changing like a rain of light all along the northern sky, 
with very dark below thh irregular arch. About 10 thb effect had 
spread over the whole sky. * * *. "-J. B. 8. Noston. 

21. Cheltenham, Md-The aurora waa visible Boon after sunset, but 
waa first noticed b the writer at 8h 05m standard time. At 8h 1Om 
a displa of rays aeveloped, troceeding from a bright band low in 
the nortKern horizon some45 in extent. * * * The ~ S Y S  [at 8h 
lOm.1 were visible from a point in the weatern horizon a few degreea 
(5O-10') north of the new moon (azimuth from S=88') to a few d e  
grees in the eastern horizon eaat of Arcturus (azimuth=-76q.O), ayl 
apparently converped to a few degrees north of planet Jupiter (am- 
muth 26.5 and altatude 08O.5). There was a conspicuowly roay col- 
ored ray in the eaat. The rays laated for about 5 minutes. The 
boundary of the illuminated area was parabolic in form. The ray 
dis lay waa followed b a general diffused glow. It 9h 55m the diffusd glow waa bounded by a lighter arc extend* 
from neax the planet Mars in the east to some 15' south of Jupiter 
toward the west. A t  1Oh OOm the rays were developed on a grand 
scale, and seemed to emanate from an altitude of 20' in the north lLnd 
30' in the south. The rays converged to a point half way between 
the star Regulus and the planet Saturn (alt.==62', 5; az.=-11' .O). 
This ray display lasted 15 minutes, and then flickering movementa 
became cons icuous. There waa a rosy glow in the weat. A t  1Oh 
40m n w l y  &e entire sky w&8 illuminated. A t  1Oh 45m rays were 
visible in the north. Rays were again strikingly conspicuous from 
1lh 04m to l l h  1Bm; they converged from all directions to a point near 
Saturn (alt.=6ao; az.=-12' .5) and were fol1owed.b fickenn move- 
menta. Observations ceased a t  midnight.-Geo. dyartnell, Agnetic 
Observer U. S. Coast and Geodetic S~rvey .1~ 

"I WBB out 

GEOGRAPHY OF THE AURORA. 

Farther north, the display at  dark had already reached 
into the sky soutsli of t,he zenith. From all the accounta, 
especially from those which gave angular measurementa 
or estimates of the hei hts of arches in the northern or 
southern sky at particu 5 ar times, figure 1 has been con- 
structecl t,o show the positions of the brighter auroral 
curtains during the displa B 7:45 there were enou h 
observers to niake it possi is' le to s ocate the osition of &e 
rincipal bright arch, across New Englancf central New 

f70rk, and the Great Lakes. Another arch was observed 
some 300 kilometers north of Eastport, Me. (22). 

At S:15 when the whole display had reached one of ita 
most brilliant phases, the southern arch had reached as 
fnr south ,as Richmond, Va., and there were pronounced 
general arches each with one or more curtains cxossin 

and 49O. For the relatively uiescent phase that fol- 

At the t.ime of greatest brilliance of the aurora in the 
eastern United Stabes; from about 10 to 10:05 thesouth- 
ernmost. arch seems to have been at  lat,itude 36, and the 
bri6litest curtains (Atlantic seaboard) at  latitudes 37', 
39 , 41') i B o .  44') and 47'. That at 41' seems to have 
been the most brilliant. During the bright period at 
about 11 :lo the rincipal curtains seem to have been at 

The positions of the curtains at  8:15 and 10:05 are 
shown on the map,; figure 1, as are also the 74 numbered 
locations of the places from which descri tions of the 

represent locations of other places from which infor- 
mat.ion about the aurora was received. 

the Atlantic coast district at  about latitudes 39', 42', 46 C F  , 

lowed no attempt has been ma 8 e to lacate the cuftains. 

. latitudes 38', 39 C F  , 4l0,  43'. and 47'. 

aurora are being published in this artic f e. The dots 
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FIQ. l.-Auroral bands Mar. 22,197.0, and p l q e s  at which the aurora was observed. Numbers refer to places lor which descriptions are. ublished In this article: dots inclieste 
other lsaas from whch reports were rwived. (At 1W05 . m. a bright surora1 band. extending from southern Michigan to the Atintic coast, which it crossed at about 
latituze W ,  is not shown on this map. It was immediate$ South of that mdicated for R:ij p. m.). 

There is a striking similarity among the accounts of 
the aurora as seen in the same positions relative to t,he 
auroral curtains; i. e. in about the same lntit,ude, even 
though separated b a thousand kilometers. The sinii- 
1azit.y is not so strizng, however, between places in the 
eastern United States tw compared with those in t,he 
western, for the two or three houis difference in the time 
of first being able to observe the clis lay makes it impossi- 
ble to compare the early hases. +he following account,s 

for the eastern .and western halves of the couiit,ry. It, 
has been found impossible to publish all t,he descriptions 
received, on account of the necFssity fqr restricting es- 

enditures. The governing prinriple in selection has 
gee, the aim to show in full detail the sequence of auyoral 
events at  many places. 

Thus, where long accounts were received from iieigh- 
boring places, the most complete is mblished, wit.h per- 

formation contamed in the oniitted descri tions hiis been 

and especially of the map. A i  the original dat,a will he 
placed with the matmerial relating to the aurora of Mtwch 
7-8, 191816 in the library of the Weather Burem, Wash- 
‘ington, D. C. 
. 22. Eascport, Me., Marela %?.-An unusually brilliant auroral displav 
visible from 6:50 p. m. to 11:30 2. m. Wide arch of about 5’ and col- 
ored sea-preen, albtude aboiit 25 , azimuth about 150° to 910’. Rhen 
first seen streamers of greenish-white starting at  horizon reached 
beyond the zenith. Later there waa a continuous ulsating in every 
quarter of the sky, with intermittent flashep, an3 very hrilliantly 
colored “dancers” flaehed rapid1 from th? eastern and western skies, 
and numerous streamers were d o  seen flashing in the south. The 
coloring wm very brilliant at  all times and tints noted were white, 
yellow, green, rose, and blue. 

are arranged, therefore, E y auroral belt.s, and separately 

haps supplemen!my escerpts from t h e others. The in- 

found very helpful in the pre aration o ;P the cliscussiou 

16 MONTHLY WEATHEB REVIEW, June, 1919,47: 402-412. 

23. Otlnzc-a, ~ m m d u .  -It. was first observed about dusk or just dter 
I . m. on the night of March 22-23, lV20, when there were great pillars 
:?flame as they seemed extending right acronRs the sliv from the west 
to the ea.& or souDheast, but part.icularly strong in the west. Many 
fither streamers were present, in the sky but were much stronger in the 
south and west than in the nort.h and east,; a180 a rather flat arc was 
preRent in the south. Th se variable streamera and waving ctmtains 
overhead continued pmc8cally throughont the n’eht. but %ertain 
diFFerences were noted as time went on. The aaying “flames” 
were especially -grouped or bunched overhead about 8:15 p. m. when 
there was a wonderful dieplay of colors, red and purple and pink 
hesides the prevailiiig green. ( I  did not see this display apparently 
but did see a similar one lata-was informed of thls one. (There 
wafi somewhat less activity after this till about 10 p. ni. when there 
was one or more arcs pre3ent in the north continually from which 
cmt.aine would spring and wave toward the south and west. still very 
little in the east,. The smaller tchea of glow whic-h earlier in the 
evening had continually remingd one nf comets with p a t  bughy 
t,ails now became great mmes and quivering beam# of white or green- 
ish-colored flame as they periodically brightened overhead and in 
spite of the street lights appeared to illuminate the mimundinge 
with a peculiar glow. Every two, or three minutes a beam would 
brighten up to geat intensity’. wave for a quarter of a minute or so 
and thon rapidly die away again and be lo& in the general auroral 
glow of the sky. A t  10:30 p. m. I saw perhaps the most wonderful 
display of the whole gorgmus spectacle when directly in the zenith 
there appeared curtains, as i f  were skirts. waving and all bunched 
t.ogether as i f  suspended from an immense height and hung directlv 
overhead. At first onlv a greenish shade they became ti ped at  their 
loser edges- really the hriihtest arts with a bcawtiful)pu le, and 
because of 80 many waving toge&er the pimple wm often a% mired 
up with the greenish p r t ,  but there seemed no doubt that really onlv 
the lower and brighter sections of each curtain was purple. This 
lasted less than a minute and after it the periodic auroral streamers 
did not seem t o  attain such intense brightneea as they did before. 

The aurora continued during the night but the above is a general 
idea of the henomena. There ap eared,to he a considerable amoiint 
of &rue or Echt haze all night anzprobahly this along with the great 
intemity of the aiirora made it often difficult t o  pick eveu bright 
stars like Regulus amid the strong streamers. The new moon w a ~  
very beautiful early in the evening and in ita arms could be easily 
seen the old moon. The aurora as m a l  seldom extended ayywhere 
to near the horizon and beneath its border the sky waa particularly 
dark though probably no clouds exkted. 



Mr. Dier informs me aurora always interferes with telegraphic 
conditions on east and west lines but not on north and south.- J. P. 
H e d w m ,  Dominion Astronomical Obsmalory. 

24. Alexandria Bay, N. l-.-After an extended .eriod of apparent 
retirement, the aurora shone with a remarkable brill%iicy on the even- 
ing of March 2 M  from about 7:30 o'clock until lon past midnight 
which at  the last observation appeared as an evenly &stributed green 
glow almost over the entire sk 

The Ieading feature of this &splay and that which caused coneider- 
able comment was that the northern sky was dark except for a few stars 
shining hazily, but to the south and east and west from about 40' above 
the horizon to the zenith beautiful streaniers of greenish hue flashed 
upwards where they formed a crown overhead. Later these etreamers 
began coming up out of the northern sky and then words pale a t  the 
description. Stall later the lights hung like a hupe curtain in the 
northern skies constantly moving and shifting and m t h  the many tints 
of the rainbow, but a t  ah  times green predonunating. .At one time the 
formation waa that of a huge hook composed of yellow greenish light in 
rapid movement. 

The plane of the lower limit of this aurora w a s  well defined just aa the 
plane of condensation appears in the cumulus cloud region on a warm 
summer day. The motion of the light was seemingly upwards as is 
observed usual1 in all displays.-Doic Zas F. Mannin . . 

25. dlpena. hch.--.4n auroral &Jay of unusua! brilliancy de- 
veloped at 6:45 of the 82d and continued wit.h varying splendor until 
just before daylight of the 23d. When it was first observed. it was a 
steady glow covering the entire southern sky. 270' through south to 90" 
rtximuth. That part passing from east to west through zenith was par- 
ticularly bright greenish white. In  a few minutes it faded away near 
the southern lionzon and the dis lay became active north of tlie zenith 
and shortly the aurora covered tyie entire heavens. The waves of light 
had a greater tendency to progress rapidly in a lateral movement first 
one way and then another, instead of up 2nd down. In the eastern and 
weetern skies, between 7 and S p. m.. there was a pinkish cast to the 
display.-F. Jerniin. 

26. Wcanaba.-A brilliant aurora was observed from 7:15 p. m. to 11 
u. m. of the 22d. The first appearance was that of numerous streamers 
in the northern sky which converged at the zenith. By 8:30 p. m. the 
phenomenon assumed a more curtain-like appearance, investing the 
southern heavens as well as the northern. The greatest activity and 
brilliancy, however, prevailed in the northern quarters. The preclomi- 
nating color was greenish-yellow. 

27. JrargfltttP, Mirh., March ?).-Aurora was first seen in north at  
7:15 p. ni.; brightestat 9:2Op. m.;last seenat 10A5 p. in.; azimuth from 
1' to 360'; altitude. 90'. This aurora consisted of merry dancers and 
great fields of light that pdsnted and waved from the east to the >vest. 
The color was ever-cliangin and varied from it small amount of ailver- 
white through gray to smalflareas of bright red to very large areas of 
dark red and almost black. 

28. Houqhtrin .-An usually fine aurora wns observed on the evening 
of the ?3d.'froni 7 p. m. to 10:30p. m. The form was constantly chang- 
ing. hut durin~ most of the time there appearecl to be a nucleus, a t  
times a vortex lust south of tfie zenith. and from tliisstreaniersradiated 
in :ill directions. The colors ranged from white and yellow to purple 
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- . .  
and pink. 

29. Dpclils Lakr. N. DaE., March 2:: -.2 bright aurora * * * wm 
obser\-e~l about 830  p. m. The arch was overhenrl. . 

30. &osirk Fidle, N. Il-Except for intervals of a few minutes, I 
observed the display from 7 3 5  p. m. (eastern standard tiniei until 
11:30. In the curtain form a very hright single ray ran directly from 
the zenith approsilllately 20' to the east and the same angular distance 
to the west. Extending about 8" in angular width toward the snuth 
from along the whole length of this ray there was a hright r e h  of light, 
which resembled a curtain hanging in folds but lying horizontally 
inatead of hanging vertically. -$long the serrated southern edge of 
this web the light was much hrighter a t  the lace whcre the curtain 
had the appearance of douhling over upon itself The whole formation 
was quite steady and would last five or sis seconds witliout appreciahle 
change; then, becoming unsteady, would quickly disappear and ra 
idly reappear in the same form, but slightly dirferent as ~ C I  d e t d  
chiefly length. The curtain formation ww very !)right when the eky 
waa first observed at  7:45 p. m., and its brightness increased until a few 
minutes after S p. m.. at which time it was so Lri4it that the attention 
of everyone out of doors was at  once attractd to the zenith. A s  
observed here, this was the hrightest, as well a3 the steadiest part of the 
whole display. Duriiig the next half hour or so the curtain faded 
rapidlv until it was seen no more. 

While the curtain dieplay was in progrees unsteady rays and shafts 
oE light were appearing here and there. chiefly to the east and to the 
west, and they appeared to converge at a point locatrrl ahout 10' to 
the southwst of the zeni 1. As the curtain display faded, the cnn- 

-4hout the time the curtain tinally 
disappeared these rap presented B curiously solid look to the eye. as 
if the hand was to be extended sufficient!y high. Some of the rays 
appeared like shafts of light from a searchlight. This appearance waa 
not noticed later. The rays were constantly in slow motion, some- 

verging rays became brigiter. Y 

times a large portion of the sky being covered by them, and at otheg 
times only a few wisps of light being visible. Shortly before 11 p. m. 
the focal oint seemed perhaps a trifle closer to the zenith than it did 
in  the earrier part of the evening. 

At intervals, while the ray dis lay was in progress but a parently 
bnghter when the rays were wealer, there were noticed dilused e- 
culm or oval spots of light toward the northeast a t  an average elevation 
of about 30". These spots would persist for a half minute or so, and 
then would fade away without changing position. 

By 10t30 p. m. the rays h%d much weakened, and it a s  suppoaed 
that the display w a s  chiefly over. But a t  about 11 p. m. the rap 
brightened, increaeed in number, and became violently unsteady. 
Then, for 15 minutes or 80, there followed the whirl form of display, 
which was perhaps the most beautiful part of the entire phenomenon. 
The sky overhead wae-filled with waves of light moving with great 
epeed, croesing and intercrossing one another in all directions. The 
light waves appeared as if they were being driven by conflicting and 
interacting currents; and the sight a t  once suggested to the mmd a 
view of the movements of snowflakes as seen above a city k e e t  during 
a driving snowstom. 

AS i f  exhausted by this outburst, the entire auqral display weakened, 
and by 11:30 p. ni. had become comparatively faint. 

In color, the display overhead wae whitish yellow, with a greenish 
tint; to the northward the greenish color was stronger; while toward 
the south there were slight touches of a pinkish hue. These differ- 
ences persisted throughout the evening, although the whole die lay 
became slightly more pinkish as time went on. In addition, $ere 
were observed. now and then, a few very fleeting raye which appeared 
to have it reddish tinge.-R. H. McEaehron. 

31. dlbn)ig.  N.  I".* * * From my north windows I get a good 
view of the sky from ahout 20 or 2 5 O  east of north to the east, and I 
could look II to the zenith fairly well. A t  1215 a. m. Tuesday, 
March 23, onPooking out OI my northern windows I eaw broad bands 
of silvery light welling up (I can choose no better word) approximately 
from NNE. to NE.,which I at once recognized as auroral. The sky ww 
cloudless; there was no moon. and the stars shone hrightly. The light 
was Rilvery, devoid of an? color, and there were no sharply defined 
raye nor any transient flashes. The appearance waa that of great 
waving streamers, or hroad rihhons somewhat resembling a search- 
light, hut without sharply defined edges, estending well to the zenith 
and what impressed me most. and seemed to me the most remarkable 
and unusual. was tlie appearance of the light in seeming to well up- 
ward m i f  ejected or projected and not as merely raying upward, and 
also and particularly the waving of the broad streamem. or banners. 
I had never wen anything of this nature before and it filled me with 
awe. * * * From my gout11 windows a somewhat similar ap ear- 
ance presented. Bv 1245 it hac1 largely disap eared. and on lm%ng 
out once or twice aftemardR I saw no further Jspla  V. G. Tuck. 
32. S!irums~~, IV. I:-* * * Toward 9 . m. p.Gticed folds or 

curtains in the east and toward tlie horizon Eeautifull y colored tinta. 
d t  9 : X O  I observed that Sirius was well inside of the displav. and the 
ehow was wing on with unabated vigor. A s i n  at 3:30 a. m. 'it wm still 
going, anrl workmen olmerved it at 430. I didn't see it so well the next 
night, but it, was felt 11y instruments. An interesting feature on the 
E d  was the playins of B most powerful Army search11 ht on the sky 
during the auroral display. There was no poeeihility ofmistaking one 
for the other. m they were seen side hy side.-E. D. Roe, jr. 
33. I h k ,  Ar. Y.-Displav first noticed about 8 p. m. Luminous 

rlourls seemed to form near the zenith and streamers to lengthen down- 
warcl falthough motion of light in them was  upward^ in all directione, 
first to north and west. then to east and south. The coloring was varied 
and distinrt-red. pink. violet, and green, m well aa an abundance 
of bluish white streamers. After covering nearly the whole sky for 
mine time, with the exception of that portion less than about 10' 
from the horizon. the aurora subsided and before 9 p. m. only a diffuse 
glow in the north remained. Allout 10 . m. renewed activitv wm 
noted. Swirling. cloud-like tongues of wkte fire rushed toward the 
zenith from the north and then from all points of the compass. Many 
times the corona appeared. faded,. and-reappeared. No coloring W&E 
cvident at this time eave a greeniah tinge to certain patches in the  
north. The ositicin of the corona, a8 sighted at the t h e  (10:30 p. m.) 
and afterwar& measured. was about 13' south-southwest of the zenith. 
At 10:15 9. m. there were two arches in the north-the apex of one being 
about 15 above the horizon and that of the other about 30'. Thew 
lighted up and .faded several times, the illunlination seeming to pro- 
ceed from west to east in opposite direction to my previous observa- 
tions on these northern arches. A t  times the corona showed a d h k  
center ancl q a i n  it qlpeared as dense white cloud. About 11:30 the 
light became more diffuse. ancl at 11:45 only an unusual brightness 
in the north reniained.-Milroy N .  aW?snrf. cooperative observer. 
34. Sny'nrrw.-The aiirora was obeerved at 6:35 p. m.. continuing 

all night of the 23d into the early hours of the 23d. It died away 
about 4 a. ni. of the Dd. It was first noticed as a colored arc. red to 
faint green from due northwest to east-northeaat up to 5' north of 
Polaris. anrl streamers going up to 2' south of the zenith. meeting 
like the ribs of an umhrella. The whote cloud form followed at $ 
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. m., covering threequarters of the sky, on1 the southwest e d  west 

gelow Onon being free.. There were comet-he heads appearmg and 
disappearing, the wavmg curtains, the ascending amoke effect, and 
the roae-tinted clouds. At 10 p. m. there waa a brilliant red to 
green arc about 10” above the horizon at the top, from due northwest 
to due n o r t h e .  At 10 : 15 p. m. there waa a bdliant mantle meeting 
in a nebula-hke head 8” south of the zenith. This corkscrew-like 
cloud W e d ,  appeared and c!hppeared. It would drift from the 
northwed, fade and rea pear rn the same poslhon. At 11 p. m. a 
uniform white cloud wig stresmers and white mantles covered two- 
thirds of the sky. At times during the evening there were irregular 
clouds with rose-colored fringes at the bottom. The streamers aud 
mantle took the form of an immenae number of panillel white threads 
with etrcmge dark lines at  intervals within. The smoke effect seemed 
to be from lights running rapidly through ‘cloud. forms, ving the 
effect of smoke at enormous speed. The hght of $e display 
was often as p o w Z 3 a a  a three-quarters moon. 

35. Ludingtm, Ma.-Remarkable and brilliant aurora * * * 
beginuin at about 6:45 p. m. and continuing to about 4:30 a. m. 
Most of $e @me the display consisted of bands and sheets of streamers, 
mainly whitmh. mostly over the northern half of the sky, but zn some 
degree ale0 in the south, which extended upward and converged in a 
crown near the rcnith. The mown waa very pronounced at 7 p. m. 

arch with patches of various colors ui At 7:12 there waa an 
the north. At 7:25 a di used yellowish li ht covered most of the 
.dry, increasing toward an arch of the same c8or in the south, beneath 
whch the sky was dark blue. dt 8:40 p. m. several whitish bands 

mned the sky, through the termini turning toward the north. 
%o m 8:66 to 9:lO the crown waa again pronounced and there were 
many streamers. At 1O:u) . m. and thoreafter the display waa 
less ronmced. At times 2- the evening long bright1 colored 

one or two et a time, several vertical and a?v.edarched, 
would appear and dnft acms the sky. Not much flashmg occurred 
before rmdnight, nor did the streamers in general move much to the 
eastward or w e s t y d .  From about 2 a. m. to 3:30 a. m. there was 
remarkable flashmg. The zenith crown wsa agam distinct and from 
all quarters of the &y, but mostly from the northern d f ,  whtLsh 
eheete and atreah shot upward toward the crown. The spectacle 
was very imnremive, the whole vault appearing to combine in the 

%?Gatwood, Maw.-* * * [at 7:45 p .  m. the aurora] consisted 
of repeated folds of the curtain’ type. The lower brilliant 
mqm the curtaim an altitude about that of Polaris at  7:45 
to 7:55, and the @anger folds or “pillars” extended to be ond the 
zenith. I n  adhtmn to some wandenng of the pillars to and rm, there 
w88 an expansion of the pnncipal central fold of the curtain, m that 
pillare on the eastern edge were, on the whole, movi east and those 
on the western edge west. One or two more distant fz& in the north- 
& were at thh tunc exceedingly brilliant and the whole was remark- 
ably clear-cut, in contrast with the blurring of the details which 
fahortly succeeded. 

The entire arch rose rapidly to the zenith and at about 7:55 and 8:05 
ita advance pillars, being Been end-on, gave repeatedly the most bfil- 
e t  corpus I have ever wipeased. At about 7:55 the vanishug 

t of lmes of hght parallel mth the dipping needle was obeerved to 
=bout 2” W. of Jupiter and 2” to 3” N. of +me. Ten minutes later 
the motion of the planet had camed it on untll the coronal apex was 1” 
E. of Jupiter and 2” to 3’ N. of it. 

From 8:15 to 8:30, when the first and most brilliant set of curtains 
had pawed south of the zenith, other not quite m bright series of cur- 
tain~ and broken arches had succeeded until the whole sky from 10’ 
above the no+hern horizp to zoo above the southern was filled with 
patches of vanoudy mom lumm.mty, .but blurred as i f  seen t@ h 
a lower phoe horeecent film whch dlmmed the stars (prernosy 
standing out {rightly on a cloudleea sky). This film was not simply 
an ordinary cirro-stmtus cloud, for it shone with a diffused glow of ita 
own.which illumiuated the landscape with a peculiar shadowless light 
commg from every duectmn. There was contmuous motion but it 
was illdefined on account of the generirl obscuration b luminous haze. 
Others who were with me spoke of colors, but I saw onfy the prevailing 

At 9:30 the appearance had changed to that of serpentine bands 
&tending in a generally transverse, i. e., east-to-weat, direction. 
Theae came and went, flnnhinrr out briefly in the midst of the same 
indefinite e n d  illumination which extended o v a  a large part of 
the sky. (!oronas we= not evident, although the art of the sky where 
th 

%m 10 to 1O:lOiright belts (N. to 5.) were seen in the east, and, as 
it were, quivezhg flames southeast which, after 10 minutes, rose to the 
Zenith. 

At 10:20 a b h t  band (20” altitude) extended E. to W. in the north 
snd bright clo%ike bands (N. to 5.) in the eaet. General distribu- 
tion of mgular patches and serpentine bands constantly uivering. 

Fortly after 11 o’clock bright patches 40” to 50’ b d w e r e  most 
evldent in the east and west. The eastern one had u wardly-curving 
b d e  on ita southern edge and flickwed,but not t4rougE great stretchw. 

v 

* ? *-C.H.Ei&lmn. 

peni& white. 

had previous1 been, was atill filled with @it. 

;he western mats continually cast up moet vivaciously €lickdug 
flamee” which wended upward and southward through 50” or 80” 

fading away to be instantly renewed in perpetual succeesion. This 
lasted a long time. 

Four stages may be specially noted in this dbpla : 
1. The hanging curtains, pdlars, and coronas, %.sharply defined, 

the pillars moving to and fro, but not rapidly. 
2. General luminous haze and indefinite mixed forms, continuallg 

changing, but ill-defined. Sky covered with luminosity from 10 
above N. horizon to 20” above S. 

3. Same, but more distinct bands extending in numerous serpentine 
lines in a eneral E. to W. direction. 

4. Broas bright mawes, curved streamers and Sckering b e u . -  
Fmnk W. Very (Westwood Astrophysical Observatory). 

37. G‘omord, Mass.-The following is a copy of notes made on the 
dis lay: 

&arch 23. Rho display of aiiiora this evening. First noted at  7:05 
p. m. when streamers and patches of pale greenish-yellow light appeared 
at  intervals covering the entire northern and eastern heavens. At 8 
o’clock a waving “curtain”effect appeared in the went and northwest 
and this gradual1 gave way to fine, narrow yellowish str-em rking 
to the zenith wit{ nearly the entire muthern sky to withm 30” of the 
southern hdrizon, pulsing with eve r -chyng  “piiffs” of yellow light. 
At this time no streamers or light of any escription was visible in the 
northern s l y  A t  10 p. m. famt streamers came out of the NW. and 
m e  to an a iitude of 500. ~ l c y  clear a~ the evening except for a few 
C. 8. or A. 8. clouds along the western horizon. 

38. South Hudlq ,  Mas~.-[There were] * * * beautiful dr& 
prws  or scrolls in the east and a lovely convergng effect of streamers. 
ike a shower bou uet. Point of convergence close to Jupiter between 

7:30 and 8. when %rightness waa masimum. Tried to obtain s edrum 
with small (Schmidt & Hensch) direct-vision spectroscope. taw four 
lines (or bands) not b 2 h t  enough to get color. Twice while looking 
a sharp bright red line aslied out; heard the “Oh’s” of students at the 
same time. There waa a good deal of pink in the w&t and at  points 
overhead. The draperie were white or greenish. Display lsated on 
and ofl all night.-E. R. Laird. 
39. Ringkinton. N. Y., Mar& 22-Y.Y.-The most brilliant auroral 

display ever witneaaed by the writer and the only one in 30 years’ of 
observation of the night sky in this latitude in which the auroral cur- 
tain was seen south of the zenith occurred the night of Mqrch 2t23, 
1920. The periods of rapid changes and more intense activity were for 
about 20 minutes each at 7:15 p. m., 9:45 m., and 12:30 a. m. During 
the remainder of the night there waa a , h e ,  patchy auroral g!ow pver 
the entire sky. with occaaiona3 streaks, that resembled t h n  cirro- 
stratus clouds’illuminated hy moonlight. The light-cast on the terrain 
was equivalent to that given by the moon when neanng second quarter. 

Vertical streamers from the northern horizon were not seen, and the 
center of activity. instead of being aa iisual on the northern horizon, 
seemed .to be,a little south of the zenith. Principal featurea of the 
dis lay were: A brilliant northern curtain at  7:55; a corona and “flyi 
eagye” at  8:OS p. m.; a dull northern arch at 9:50 . m. which receds  
southward and became a brilliant curtain south o’P the zenith at  10:lO 
. m. : a general white glow with patches of flickering light resembling 

:eat lightning at 10:30 p. m., and a display similar to that of 8:08, 
which the writer did not see, at  1230 a. m. 

The northern curtain (seen at 7:55 m) waa clear-cut, crenelated, 
and the sky toward the north was blact. 

The black silhouette of the “flying eagle” (seen at  8:08 . m.) was 
sharply defined, the body about 1” lon and the sp re3  of each 
wing aboiit 14”. The p i t i o n  of the %ird was as though dymg 
toward the west with the wings outatretched toward the north, but it 
waa stationary and a little to the south of the zenith. Innumerable 
dmcing rays of light radiated out from it, with delicate shades of green 
and pink. 

The soilthern curtain (seen at 10:lO p. m.) waa also clear out and 
bright and waa preceded by dull white, quiescent northern arch that 
bordered on the north the general white of the sky and then gradually 
rolled back to the south ast the zenith and berame transformed into 
the southern curtain. &en the southern curtain wm present the sk 
overhead and in the north waa black, free from auroral light of any kind 
The stars shone. 

A noticeable feature of the northern curtain waa ita apparent nearnem. 
It seemed to be at  the usual hei ht of cirrus rlouds. 

There were no clouds in the sfy during the night.-J. R. Weeks. 
40. Grirnd HUIWI, Mirh.Soon after 8 p. m. * * * a band of 

light with comb-like edges extended east and west through the zenith. 
It underwent r‘tpid change of form. About this t h e  streamers and 
coniscations began playing and shooting wroea the sky in all directions 
and from various point8 d origin. A t  about 8: 50 p. m., southast. of 
Gemini a few degrem. there waa a centml area from which flame-like 
and fan-sha ed flaahw proceeded in  all directions. * * * Faint 
separate fla~ffes, resemhliqg lightning, appeared in various parts of the 
sky intPwpersd among more distinct streamers. The entire display 
would at  ti-mes almost ceaee throughout all portions of the heavenu, 
and when it recommenced the luniinosity would first be obeerved in 
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the north. Greenish-yellow waa the moat colpmon color, but there 
also appeared reddish and bluish tinte. The radiance‘ much of the 
time waa projected far to the south of the prime vertical, while in the 
aoutheaet and with there p d t e d  a whitish glow resembling the 
sky-reflertions of a distant fire. The greuteat brilliancy of the EPSC- 
tach waa from 8 p. m. to 9:30 p. m.-H. Tdlsrn. 

41. Imyton. Conn.-Just before 8 o’clock * * * In the NE. and 
toward the N. theit were shafts of light almoat like aearchl@te that a p  
r r e d  to be mminp *at from behind cloudsand shootingup into the sky, 

ut I soon die.iovered that there were no clouds; the bri htness made the 
‘skyvloee bv look darker by contrast. All a c m  the%. and NW. sky 
streamm of light shot up, meeting at the zenith, or rather a little to the 
SE. of it: in the NW. the light waa more diffuse and pinkish, in theN. 
and NE. it changed constantly, now marching acm the sky from N. to 
E., now appearing in horizontal streaks aa the sun someames breaka 
through rlouds just before it seta, now mounting in spirals of li ht, and 
oftenest of all looking like a curtain waving in the wind with l i s t  sbin- 
in on its folds. 

[ometimes all the light waa. gathered at the zenith like the folds of 
a tent, or aa i f  one were lookmg at Mt. Fuji from above. The liFhta 
were greeniah and yellowish white, with now and then fairly bnght 
flashes of color, pink and green, gone almost before ou could see them. 
* *. The finest of the diaplg after 9 ”J at $e zenith. A t  first 
the lqh t  wag bke thm, filmy whte clouds, like the. Milky Way, only 
brighter. One curious thin I noticed, it did not dim the stam at all; 
they ahone equally bright krough the clouds of light or in the dark 
spaces of the sky between. These clouds of light sbirted and changed 

instant, flickering like firelight, only faster; often the light =% aeem to start near the northern horizon and mount to the zenith 
by a seriee of flashee, like jerky moving pictures; sometimes i t  mounted 
by quite regular corkscrew spirals, but it all seemed to focus at the 
zenith. More light came from the NE. and N., but the central focusing 
point moved south, eo I had to turn and face that way after a wnile. 

All  the light would gather overhead and the rays would spread over 
nearly the whole heavens; gradually the dlmy clouds grew brighter 
and more solid; an irregular curve would flash off and on several times 
c h q y  ita shape very little and only gradually it would be in the 
center o a dark part of the sky thq rays radiating b m  the outer cgcle. 

Sometimes just overhead the light came and went like the httle 
wave3 on the margin of the Band when tide is nearly out; all the time 
there waa constant shift and play all over the sky. These lighta were 
colorleaa; gradually they grew more stationary and still whiter; a river 
of light a peared to flow up from the NE. and cross to the W. one 
broader, :righter band and several dimmer ones arallel with it; off 
to the north was a amall spot of light like the Mage&nic clouds, and aa 
the broad band @ual.lymoved sou$ thie small, luminous !pot moved, 
too, wiihout changmg ita shape, keeping always the aame d h n c e  from 
the broad band. 

Then Euddenly in the E. and NE. it grew very bright, 80 that the 
whole landscape w88 lighted up, and then the light waa all concentrated 
overhead and there waa a most wonderful display of light and move- 
ment with bands and s irala and spots OF prismatic colors appearing 
and diesppeanq in fl&es. It waa like lookin into an inverted cone 
made of r a y  of hght. The colors were wonderd, pink predominating; 
sometimed a m y  glow waa over large arta of it. This h t e d  perhaps 
two minutes, but not at the brightest $at long; itgradmllychan ed to 
white and ahiftmf lighta with. one b’ snaky s iral at the z e d %  and 

up rom the honzon. Yakr  the ifashes were hhite and 
%E%eat lightning in summer. There waa a good deal of light 

in the south late in the evening; earlier there had been very little. 
very bright; a slender 

crescent moon wm hning !ow in the weqt when we first went out, 
I kept thinking clbthed mth  light as wlth a garment. The li8ht 
eeemed to have Lody as i f  you ~ou ld  grasp it as you could a curtain. 
After this we saw the korthern Lights several nights but only ( ~ 4  streake 
of light in the north, nothing to be compared to the display on thc. 
23d.--Elhel C. Comalork. 

42. Plainfild, N. J.-Phaae “A ” from 6:30, when I first noticed the 
aurora, to 8:45 was characterized b a moderately wide glow to ‘the 
north with some streamers, thougi not b ’ liant, streamers with 

zenith. * * * 
Phase ‘lB,” 8:45 to 9:45, showed compar$ively little glow and 

ecarcely any streamem from the north, but q u t e  stron onea occurring 
a little north of west and with maximum strength imost  due east, 
but extending both north and a o u ~  of east. Streamers from the east 
seemed to preponderate slightly in brilliancy merging with those 
from. the west in a fairly broad band of miaty white light am88 the 
zenith. 

Phase “C,” 9:50 to 9:52, when I noticed increasing brilliancy and 
got to the roof, atreamera were spreading from egat and weat rapidly 
toward the north and south to form as they did later a complete urcle. 
The horizon, and up for about 30’ or 40° was free from any light, com- 

All the time the sky WIW clear and the 

greater brilliancy, however, coming up from 2 e egat wdl  toward the 

. -  
paratively black. - 
During the next three minutes, phase “D,” 9:52 to 955 (please note 

that the timeu are merely guesework aa I did not take time to look at 

my watch while observing the aurora), &OWB incrdng  number of 
streamem and brilliant light, still white, equally distributed in all 
parta of the circle. extending frpm a distinct luminnua circular boarder 
about 40° above the horizon, below which everything waa black, to 
the zenith v-here at times there waa B “hole” of complete blacknsas 
and at other times what looked like light. fleecy C ~ O U ~ E  swirling about. 
Of course, they were not clouds but hlld that effect, looking at the 
streamers endwise. 
In ph9e  “E,” at ‘ust about 10 o’clock, I noticed a forked-ahape light 

starting almost in d e  west from low donn near the horiwn, rapidly 
estending toward the zenith and growing tremendously in b i r l h c y  
until it attained the order of brilliancy of the moon on a clear night, 
and an equally brilliant light starting from the east and aa rapidly w 
the one in the west. approaching’the zenith. also growing more bril- 
liant. This certainly started something up above. All of the stream- 
em appeared to take on additional acwitiee and iridescent coloring, 
especially all around the zenith. and extending practically down to 
the edges of the display, with a reddish color pledominatin toward the 
west. The eaat and weat flares disappeared only to be followed b 
four or five other pairs of not quite 80 great brilliancy, starting & n u l  
taneously and reaching the zenith, disappearing together, each pair 
to be followed quickly by another. TheRe flarp.. always in pain, one 
east and the other west, 80 far as I observed, o nated not more than 
15O north of the east-and-west line, but the b x a n c y  of the dome or 
funnel above me appeared to be equal in all directions. Immediately 
at the zenith th,ye was either a black hole of mme 10’ or else a swirl of 
fleecy “clouds. 

This proceeding 1 suppose did not last more than 2 or 3 minutea, 
during all of which time there waa no vibration apparent, except 
longitudinally of the streamera, i. e., radiallv from the circumference 
to the zenith, but at about 10:05. suddenly there were great concentric 
waves paesing with great rapidity from the outer edge toward the 
zenith. I ahould say there must have been about 10 distinct wavm 
visible at any particular instant and it probably did not take over a 
fifth of a second for any particular wave to pass from the baaea of the 
streamers to the zenith. All of this is merely &emwork. 

This manifestation of concentric waves appeared to be the beginning 
of the break-up. After they started there were no more f k e e  of light 
such aa had been occumng up to that time. 

The iridescence disappeared gradually, except for a red glow which 
remained for some time in the west. The entire circular effect had 
pmc*ticalIv diaap eared by 10:15 and tbereafter the aurora reverted to 
a conditib aimifar to that from 8:45.to 9:45, and continued in that 
condition with more or less variation m brilliancy until 11 o’clock, at 
which time I retired. At 1 o’clock I WYM awake. It wae then of con- 
siderable less brilliancy, the condition being somewhat like that at 
8:45.-Hen y B. -Vewhall. 
43. Clez.elaiid,Ohio.--~n aurora of unuaual brilliancvat t h i s ~ t a t h ~ a e  

first observed at 8:30 . m.. with faint streamers and sheets of light in 
the eaat and west, anza  pale light between. By 10 p. m., a spot about 
Eo south of the zenith b q n  to d.ia$ bands and sheeta of light. 
The diplay reached its maxmum bnllmncy at 1130 p. m. A t  thle 
time the arch in the north became more prominent with rays of l e  
shootinq upward and wit+ traces of. the curtain eBect below, but 
WRB noihing compared with the dmplay at the zemth, where evm 
changing etream of light took on the geateat brilliancy. Sometimeu 
these sheets and bars of light &owed spectrum colom at the horizon. 
The dieplay lasted to midnight and it was continuing at midnight. 

44. Detroit, Mich.-An aurora which waa first observed at 7 p. m. of the 
296 rontinued until after midnight. When first observed the etr’eamm 
of white were over the northeast and extending to the northweat; the 
streamers were not a+ve at any time, but between 8 p. m. and 8:45 
p. m. extended at tlmes to the zenith. Tho white auroral nehdoua 
clnud W&R nbeerved during this period to the southeast and then south 
and clear around to the northweat; this cloud extended, however, from 
about 40° to zenith. There were no colora visible in the streamern 
except a very light cninson at times in the northwest. The dark 
auroral cloud was vieible in the northeast. The display continued 
off and on until midnight. After midnight it WBR repmted to be 
entirely confined to the  SOU^^ and wae high at all times; the display 
lasted till about 1 a. m. on the 23d. 

45. Detroit, Mich.-About 950 (eastern standard time) an arch ap- 
proximately go wide appeared W ~ ~ E S  the heavena from the northweat 
about loo  SOU^^ of Jupiter, 12’ south of Regulus, through Spica to the 
horizon a little east of where  mar^ had just riaen. It seemed to be 
fairly uniform in width, but very irregular. This changed to a cone 
of light that stretched from the horizon on a11 sides to the apex, exactly 
in the radiant of the Leonids. A t  this phase it waa EO brilliant aa to 
blot out all stars below the first magnitude. The colors were pale, 

ce t for a pronounced ruddy.colnr south of Jupiter and Saturn. 
*’* The light was brightest in the smith and miithesst, but 

covered the whole SICY. It occurred in qasmodic outbursts of bril- 
liancy until daylight.- T. R. Ke~~nechj.~~ 

- ___ -~ - I 

18 Reprinted from Popular Astrmmy, Yay, 1920, p. 308. 
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46. Sandusky, Ohio, March %?.-No clouds. Aurora first obwrved 

at 7:45 p. m The northern bky had a luminous a pearance with an 
arch extending from northwest to northeast from wfich bright stream- 
em, of a greenish hue, extended toWirrd the zenith. The greatest 
elevation of the arch was about 20' above the horizon. @ne streamer 
of a reddish tint waa observed in the northwest. The greatest artivitv 
of Fie early die lay occurred between 8 p, m. and Rl5 p. ni.; aft& 
a tune the diapfay became leas bright, but the light of th? aurora 
overspread the whole Sgy, except the extreme southwest portion. and 
gave to the sky the appearance of being overcast with a thin cirrus 
cloud-aheet. No particular changes were noted thereafter until about 
9:45 . m., at which time parallel bands of light extended acrom the 
sky L m  about 20' above the eaatern horizon and from the Pole Star 
to the zenith. These banda ra ddly conveqed, and a t  9x55 p. m. two 
bright patches a peared at (aiout) altitude 50".and azimuth 125' 
ktmut over Y ~ J  anti; aee 471, and 305', respectively. From these 

right patches, which remained for about 10 minub ,  greenish-white 
streamers radiated rapid1 in all directions. From 10:03 to 10:E 
p. m. the brightness of X e  aurora rapidly decreased. but at  about 
10:30 p. m. renewed activity was observed, the white cirrwlike 
aheet again ove.mpr+ing nearly the whole sky with waves, not 
atreamem, of white llght extending froni about 20' above the northern 
horizon to and beyond the zenith. This display was maintained for 
about 15 minutes, during which time the surface of the earth was 
1' hted by the aurora nearly equal to that by the moon at quadrature. 8t.m 10:35 p. m. the dipla again decreased in brightness; the arch 
mth streamera waa agam otserved in the north, but the light. was 
quite faint, and b j  11:15& m. the display was practically over. 

47. l-pui&znt$, id.- ese notes were ivrit.ten on the same even- iyC that the observations were made: 
At 8 it waa very brilliant in the north. The light at  that time 

seemed to be in patches. changing to vivid vertical rays, that changed 
mpidly and shot up and down. Thia light would again change to a 
very bright narrow belt running from east to west but not. perfeclv 
regular. At times there were two such briqht belts, not parallel. 
but more or lees inching regnlar space. The ent,ire aurora moved 
eouthward until before 10 it had passed through the zenith. A t  one 
time there waa almost direct1 at  the zenith a dark space, from which, 
EB from a center, rays of li i t  radiated. A t  another time a narrow 
band of bright light extented through the zenith from the eastern 
to the western horizon. Shortly after 10, alniost the entire sky was 
filIed with Ifit.  Flsshes of fight went in short, succewive. uIsiiq 
waves from the eastern horizon to the zenith. At this tinie %e sky 
was bright all around-north, eouth, east., ancl,west,. It was almost 
aa bright aa the light furnished by a half moon. 
In addition to tho fore ing notes, kindly permit me to add that the 

features of thia aurora tgt distinguished it from othera that I have 
obeerved, were the extraordinary brightness, the passing from the 
north throu h the zenith, until the auroral center seemed to he about 
Go above %e southern horizon, the pulsing waves that reavhd from 
the east toward the zenith, thc unusual artivity, and quickness with 
which the changes were niade.--Natlmn A. H(6rivg. 

&.Ann Arbor, bfic?~.~~-[At about 7:05 90th mer. time] * * * 
I noticed a few streaks in the western sky, but thought they were 
wmp of cloud. However, I m n  became aware of their auroral nature. 
Then auroral haze appeared, stretching along the equino(tia1, from 
the horizon through Orion. Hri hter streamers now began to shoot up 
from the northern, eastern, an3  western horizon and t,he Hidmrinp 
became noticeable. Until about 7:30, no color waa seen, hut the 
streamers then began to take on a light green t,int. which berame more 
and more ronounced. The peen was especially notireable in the 
northeast w%ere the aurora took the form of a beautiful curtain han~i:ig 
down to within about 20' of the horizon at the north, arching upward to 
M h  and downward to Arcturns. 

Several times it appeared. aa i f  the display were coming t,o an end. 
but each tme'it be n agam, more vigorously than before. By 8:3O 
it covered practicalg the entire skv, the streamers dashing up from 
the entire circumference of the horhon and meeti in general. at a 

int about 30' eouth of the zenith. (The dip of%e needle at Ann 
z b o r  iS 73'; or 17' from the zenith). I will call this point the "radi- 
ant" for convenience. The haze in Orion had disappeared entirely 
by thie time. 

At about 9 o'clock, the streamers began to flash vigorously and they 
pew br' hter momentarily: Suddenly there w a s  a veritahle explo- 
mn. &e flaehes of lightmng. the east and west etreaniera shot up 
glowing brilliant green * * *. A eat double arch formed in the 
apace of a minute or so. It stretcherfrom west to east. t.hrough t.4e 
d b t .  It was brilliant green with paJe red borders and iiashed like 
flame. In about five minutes it WBR gone. althg"9h fra;ment.s of it 
seemed to Iin r for some time. The entire sky wi t  n 30 or FX) pY the 
radiant turnerviolet and the whole horizon glowed with a st,ill Ijrxhter 
'green than before. 

Altho h the die lay was still quite brilliant it had now assed the 
dimax.%y 9.30 $e reson of the radiant had become dark); only an 

occ.asiona1 flicker ap eared there. The color faded also, and by 10:30 
the greater part of $e action waa in the east and west, with only a 
#light tinge of green. A t  about 1 a. m. the activity had incased  
Homewhat and the color had become more marked, but I did not 
observe it any longer. 

During the display I noticed the following curbus fwta: Before mid- 
night, in the northwest quarter of the sky, streamers forming in the 
north drifted slowly toward the west: in the northeast quarter, t as I 
would. I could not determine any definite drift. After midniyt, in 
the northeast quarter, there was a drift from north to east, but fcould 
detect no drift in either direction in the northwest quarter. Doe8 this 
indicate mlar influence? * * *.-Dea?i B .  .IfcLaulyhiir. 

49. Ant& drbor. %X1*-* * * Though active streamers and other 
featrwx often cpntered in and toward the north md were delimited 
Idaw I J ~  a marked black arch, at times erha the northern third 
or more of the sky was nearly devoid opvisige aurora 1' ht while 
most of the rest. of the heavens was illuminated. -4 w3l-defined 
sortthmi black arch was seen at intervah. haying a meridian altitude of 
perha 20' or 30". When last observed (about 2 a. m.), there was no 
aurorrlight in the northern half of the sky. The southern black arch 
WRR well defined and aljove it WM fir& a green arch and still higher a 
stronger one distinctly yellow in color. 

Ahout. 10 p. m. an auroral curtain answering well to descriptiom of 
suc.h rlieplays ae witnessed in nlar regons was ohsewed in the south- 
east. for about 10 minutr?s. T&s ciirt,&n WELB centered at an altitude 
o f  about GO' and est.encled some 30° right and left. with folds in an. 
apparently vertical directim about 10' long. Shortly before this cur- 
tain appeared the light in the southeast was strong enough to cast a 
nnticea)ile shadow.-R. IZ. C'ttrtiss. 

50. 1VZnti)tgk~it. Dd.-I first olwrved the aurora at  about 730 m., 
when a few faint light green s ots flickered around almcst due nor& and 
3Oo above the horizon. Wi&n the nest ha1 hour these otp spread 

times there wcre very well-defined e x a m p l ~  of the spiral hanging 
curtain. so often illuetrated in worlm of Arctic explorers. Very few 
spots of light pink occurred. The electrical impulees traveled upward 
frtm the I~orizon toward the zenith and at  times markedly from the 
ewt tdrwartl' the west fm i f  the earth were revolving throu h a field of 
such e1ectiicit.y). An hour or more later there was a very &ght green 
6pl;t to tlie west and about 30' downward from the zenith.. This 
grew and spread with many fluctuations of brilliancy and in hme the 
sky waa almost entirely illuminated in light green, from the northem 
1it.lrixnn past tlie 2anit.h to 40'. approx+tely tc, the south of it, where 
the illumination ternunakd alwuptly iu a east-west line. The zenith 
was marked bv a tllzrker spot toward which long radiating lines extended 
frcm every direction. the electrical impulses traveling in pulsations 
along them from tlic horizon to the zenith. The light seemed to 
illuminate sheds arid wkplike clouds of gae, the whole having the 
a.>pearance of a luminous ChJUd. The appearance of convergence 
d m e  must of rouree be due to perspective. When I ret.ired at about 
midnight the dkplay waa still very bright.--dl..rc~ C!. Hawkins. 

51. Dcmi,  Pa.-* * * When first observed (midnight.) the base 
BRB f.e:e memure) about. 20' above horizon all round, snuth. north, 
east. vest, rising to about, 30" by 12% a. m. From ENE., round by 
north to NW. l;y W. !eye ineasure, no instruments) there  as the 
characteristic arched bme, but broken in places by irregularities. 
The rays above this hsse gave t.he impression of thicker mass and 
st.edier glow--probably because the field covered %as more extensive 
thicker), but W'BS not 8s bright aa from EKE. to RSE.. often WNW. to 
WSW., which I n-ill call Eaet and West, the rest North and South 
port.ions. The South portion waa "thinnest" and had no welldefined 
h e ,  and stare could be seen below and at  times through it. but it was 
vexy exceptiondly bright for any aurora. in this latitude. It was 
rather more active than the North, but not as active as the West was- 
most of the time. The East was f i r  the most active, the West occa- 
sionally rivaling it. East was much denser than South, and generally 
[more so] than West, and occasionally aa dense asNorth. Rays from 
all quarters met in roughly a circle about 5' in diameter with north 
edge about 10" south of zenith. * * * 8ometimes rays from one 
side would reach it, sometimes from several or all quarters at once. It 
wm the target for all rays and all long enough reached it. 

The rays from the north moved less rapidly-about average for 
auroral rays I have seen. Those from south much more rapidly aa a 
rule. The West were still more rapid, occasionally rivaling East 
(speeds of all probably the same. with general motion from the east- 
apparent differencee due to relative distancas). The Eaet rays moved 
occasionally deliberately (as all aid) but generally with exceptional 
rapidity, and often I was barely conscious that there was motion, it 
vas so rapid-almost an instantaneous outbreak from base to up er 
end of circle. There at times great mBsB glows in ea& and occaaionajly 
west that were only su estive of rays by their upper q d  lower edgea 
being broken in a ray-Fke manner from the West loo like cloud. 
These generally had no motion and came and went instan 3 y or slowIy. 
@cca&onally they had an upward motion, eometimea very rapid. 

' 

ccinsideralile toward the nort,lieaRt and approac 4 led the zeniz. Several 

17 Rsprinted from Popular AntrOnomv,'Mey, 1920, pp. 3m-309. 
~ ~~ -~ - ~~ 

10 Reprinted from Popular Astronomy, ?day, 1920, p. 307. 
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Color, whitiah to faint yellowish--no blue. green, or red. East part 
the most active. Rays of light masses all round all the time. but 
except about 30’ above or below the northern arc$ stars could be 
seen in every quarter at times and unusually near the horizon, indi- 
cating a clear atmosphere. The brightest light was in the East- 
next. at times, West, then North-lwt South.-F. R. Welsh. 
8. Pittlsburgh, Pa.-The auroral display of March 23 and 33 was t p  

all odds the most magnificent ever seen in the vicinity of Pittsburgh 
I t  waa possibly equaled in brightness by one which occurred on Sep- 
tember 11, 1908, though the dieplay on that date was much leas 
im sing because the sky waa illuminated by a full moon. 

!?)was undoubtedly in progress during the afternoon. for aa Boon aa 
darkneaa settled down the aurora was brilliant over all the sky except 
the extreme southern portion. At that time it appeared like patches 
of hazy cloud illuminated by pellowiah light. 

I t  is very d3Ecult.to describe a phenomenon so varied in ita mani- 
festations, and so dazzling in ita beauty. From pictures I have seen 
of Artic a m ,  this bore Considerable resemblance to them. There 
were the same sinuous lines of brightness extending in a more or leas 
horizontal direction near the northern horizon. From these as a base 
streamers extended up to the zenith, conatantly changing in bright- 
neaa from one pint to another, thus giving the appearance of the wavlng 
auroral curtams m often mentioned in connection with the Arctic 
auroras. The general shift of the streamers was toward the west. 

oint of the streamers was in the meridian, and 
ab% y% 07 the zenith. Ita osition remained practically 
unchanged throughout the night. At t1e moat brilliant period of the 
display it reaenibled the tip of a great umbrella of fire with luminous 
ribs extending in every direction. The colors were not very strong, 
mostly greenish ~ellow, though pink appeared at various times and in 
various parta of die sky 

By 9:30 the display s’eemed to be nearly over, but about 10 o’clock 
i t  recommenced with more vigor than before, and then came the moat 
wonderful part of the whole display. 

From the west appeared what seemed like a p a t  brilliant comet 
with a vexy bright, strongly curved tail which gradually s read toward 
the northeast until i t  made a r t  arch spanning the wiole northern 
sky. Under this arch i t  was arker than elsewhere. From the lower 
edge seemed to depend innumerable arrow-like points. Its color was 
whte. Then began ,-at pulses of light running from all the northern 
half of the horizon, and even from the south of the east and west points, 
to the radiant point. These succeeded each othex with startling 
rapidity, 80 that almost the whole sky seemed to be a quiver with a 
weird light. 

The whole effect was indescribably grand, and gave the beholder a 
feeling of awe aa all this tremendous nlsnifestation of electric forces 
roceeded without a trace of sound. This portion of the display 

ksted less than an hour, but the aurora persisted till daylight. At 
330 a. m. it would have been considered an tmusuall fine aurora had 
we not had the display of the earlier part of the niglt. At this time 
it consisted of the usual bright auroral arch from which proceeded 
numerous streamers. I t  waa still faintly active at dawn.--ESnnE C. 
Jordan. (Allegheny Obstliwtoiy). 

53. Delphos. Ohio.‘s-Probably the most spectacular aurora of recent 
yeare occurred on the evening of March 22. Though perhaps lacking 
some of the intense color of the display of March 7, 191S, i t  more than 
equaled i t  in the variety of interesting forms which i t  assumed. 

It was firat seen at 6:50 p. m., though probably noticeable before 
this. Even as early as 7 p. m. many streamers from the north and 
northeast reached the zenith and the colors of red and green were quite 
prominent. 

The maximum of the display occurred about 9:lO p. m., when it 
assumed the curtain form in the east. Re lete with color and shaken 
with great rapidity. it was bright enougf to cast a dark and well- 
defined shadow. The dark upright bands in the curtain moved always 
from the east to west. * * * 

The display lasted throughout the night and wm still present to 
some extent the following evening. * * *-A. C. Ptltirr. 

54. Indiunapolis, h d . -  A t  7:30 p. m. there was 

were s&ht traces of bands from time to time and later a diffuse arch 
stretched from the star Gamma Andromedae in the res t  up toward 
the North Star and down to Arcturus in the ea&. 

A few minutes before 9 p. m. a fine arch appeared low in the north 
with u p ~ g h t  rays which brightened and faded aa i f  they were rotating 
on an axis. The arch climbed higher in the sky and beama shot up 
from i t  and dhppesred. Patches of red in the east and west appeared 
at various times. However, red areas of light were not as conspicuous 
aa on former ocGons.  Soon the east waa ablaze with greens and 
yellows which shifted to the north. Weird lights appeared like a 
clearing at twilight, after a storm. I t  was bright enough to read a 
watch dial and objects held close to the ground cast a distant shadow. 
About 9 p. m., radical pencils of whitish light shot from the northern 
horizon towards the zenith and a few degrees beyond. where they met 

nt 

white low in the north w I, ich estended almost to ,h“ e zenith. * * a greenivh There 

19 Reprinted from Popular Astronomy, Yay, 1820, p. 312. 

between Jupiter (at present in the &riatellation Cancer close to the 
naked eye star cluster known aa Praesepe), and the Sickle of Leo, 
silently “exploded” with much twisting and infolding, and dropped 
a canopv of yellowish white 1’ ht, streaked with red and violet, over 
practidly the entire sky. %e whirling clouds of the “expldon” 
ooked like cumulus lit up by lightning. A few minutes later, they 

were much fainter and more like wisps of cirrus set radically mund 
the region of Leo and Jupiter. They remained for almost an hour in 
that part of the sky. The formation of the canopy occupied only a few 
seconds and the luminous region extended as far south as Sirius. Im- 
mediately after the “explosion," flickers and wave8 of light shot from 
the north to the focus in Leo sithin the fraction of a second, chaai 
each other with incredible speed. They seemed to. skip the d s  
tracks of sky and light u p  auroral clodds beyond. Once or twice they 
ap =red to generate new rays in dark spaces. 

By lO:?O p. m., the region of Leo was dark and the light in the north 
appeared to be gathering strength for another dbplay which conaiated 
of a smaller arch with Nhort upright rays, fiickera and wavm of light. 

From 11:45 p. m.. to 13:35 a. m., March 23 a band stretched a m  
the sky from Castor and Pollux in the west toward Vega in the e& 
and about 5’ to 10’ above the North Mar. Soon it made a %-zag 
like the letter 2 (similar to the aumra of March 7, 1918) and drifted 
north to B position below the North Star. * * * [Flashes in uick 
succession from north to south at times] caused patch= of k%t to 
shine in other parta of the sky. 

1 a. m. lights again appeared in the north and broad radical streah 
estended from the northern horizon towards the original focuR, formerly 
in Leo, now occupied by Arcturus. * * * 

1:30 a. m. a faint glow waa still visible in the north and there was 
drifting haze below the bowl of the Big Dip er. 

1:45 a. m. there was mme haze near the iorth Star and faint bmad 
streaka overhead. 

1:50 a. m. broad, cloud-like patches appeared muth and weet of 
Arcturus. 

2:30 a. m. a faint vertical bar of light was visible near Deneb in the 
Northern Oroaa.-Russell Sulliaan. 

55. Abbe Meteorological Observatory, Cincinnat$, Ohb (90th w. 
fiwe).-The aiirora borealia was first observed at 7:50 p. m. aa an arch 
of light along the northern horizon. When first seen it was a diffuaed 
glare of white light without streamers, and extending about 30° above 
the horizon. During the lollowing hour there eppeared to be but little 
change. either in the position or size of the aurora, except that short 
streamers were occasionally viaible. 

A t  8:55 p. m. streamers began to grow rapidly toward the zenith, 
firat in the northwest and later in the north and northeaat. Between 9 
p. m. and 9:lO p. m. the streamers formed with great rapidity and 
became very bright but showed little color. The light extended a 
considerable distance beyond the zenith and for a few minutes the 
muthern edge of the aurora formed an arc acrm the southern horieon 
about 45’ high in the center, the muthern cloudless sky appearin 
unusuallv dark. All of the streamers met a t  a point about 7’ south of 
the zenith, the streamers from the north and northwest being very 
long, brigrht and well-defined, and those from the muth compara- 
tively short, poorly defined and of diffused light. The only ronounced 
color observed wae a pinkish red glow in the northeast, whicl extended 
slowly up to the zenith and gradually died out. 

After 9:lO p. m. the streamers disappeared even more rapidly than 
they had formed and there remained only patchea of white glow in the 
upper portion of the sky extendina about 30’ in all directions 
from the zenith. Then followed a moat remarkable display of fbhing 
light through this field of patches. In contrast with the streamers 
these flashes moved like waves, and very rapidly, being in a pearance 
somewhat like dietant lightning and in movement aomewh like a 
mist or fine rain driven in a gale. By 9:3O p. m. the aurora had prac- 
tically disappeared. but i t  rea peared agmn in the north before 10 
o’clock and continued at midnig\t as a dim glare, sh-owing mme atream- 
era.- N. C. Devcreaux. 

56. Naslir~ille, Tenn.. March Jz.-About 9:05 p. m. * * * -the 
northem Rky showed yellowish green from near the horizon to a haght 
of about 30’. Above that and almost to the zenith a red glow WBB 
ohserved. For a few minutea distinct hands or streamers of varyi 
width extended upward, fan-shaped. These were less numeroua a s  
very faint by 9:15 p. m. A faint glow, maintaini the yellow color 
below and red above. continued for some time afte%e. 

57. Chattanooga, March %?.-A beautiful aurora borealia WBB observed 
in the north frnni about 9 p. m. to 9:43 p. m. streamers began shooting 
upward until five were obeerved, two pink and three yellow, reaching 
about 10’ above the horizon with a quiveri 0 motion. 

58. Wawm, Ark.-From 9 to 9:30 p. m. %e aurora had the ap ear- 

a small cloud, except they seemed perfectly straight and parallel and 
had no common renter. The rays were very distinct and moved rapidly 
up. [A central shhnft] * * * made ita a pearance at the horizon and 
in less than a minute i t  reached the Pole !i,ar.-J. L. Cleg 

59. Fort TmW, Tex., .March .&?.-Aurora prevailed from atout 8 p. m. 
to about 10 p. m., the sky was cloudy but lighbway pulsations of n 

ance of rays of 1iTht pimilar to r a p  often seen when t lh e sun is beiind 
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pinkish and men shading and dntinga flowed earthward [?] at intervals 
M ' from one to thwe minutes, yet a constant glow waa in evidence. 

g%mton, Tez.-On the evening of the 22d all telegraph wires were 
badly affected and could not be operated or operated mth  difficulty 
only. A flickering white light in aheet-form wa3 o h r v e d  in the 
northern sky at 1030 p. m. which is thought tr, have been an aurora 
boredis. No arch or streamera were observed. 

61. Biamatck.-An unusual auroral display was observed on the 22d 
nom 9 p. m. until about midnight. Streamem were 6rst observed in 
the north. They increased in number and extent until, at the time 
d pateat brilliance at 1 O : N  p. m., they issued from all poink O E  the 
honzon. The lo r atreamers met at the zenith. There wm a marked 
fluctuation in th.ri l l iancy of the light. 
62. Rapid City, 5. Dd., March %-A moat extensive and gorg.enue 

dkglar of the aurora was first observed about 730 p. m., local tme, 
a~ a whitish haze in the northern sky, gradually becoming 

denear and taking on a reddish hue. At 7:45 p. m. streamers or phafta 
ot light began shooting upward reaemhlinq a strong searchl' ht  when 
seen from a dietance. At mtervaIs the streamers were color3 red and 
greenish. By 8 p. m. the aurora had spread from 90' to 270' azimuth, 
and the streamera pppeared' to converge at a oint near the zenith, 
Y a U y  extending until they reached the gonzo, in the muth. 

bout 8:25 p. m. the whole sky appeared to he filled with streamers 01 
white light extendin4 from the horizon from all directions, and meting 
at the zenith, but evldently those in the south were overshot irom the 
north that reached entirely to the horizon in the south. No arch W ~ F I  
visible at any time. The dhplay disappeared abnut 9 p. m. Some 
p m n s  report that the dlsplay wm repeated about 11 p. m. to mid- 
night, * * *.-IT. N. dohmon. 
6+ Cheyenne, & v h  2-%.-An aurora was observed at 1130 p. m. 

March 22; it had emdently been on for aome time as i t  WEU then in full 
glory. The colors varied trom stwamer8 of pink-red to streamers of 
yellowis~-green, and fields of yellowieh-green. Some of the streamers 
reached to zemth. A peculiar phenomenon w?9 wave3 of light that 
seemed to o ate at about altitude 20' and fhcker upward to .about 
an altitude x'. The display extended from approximate azimuth 
140' to 230'. At 12% a. m. ot the 23d it waa f a d  but distinct.- 
Q. W. Pilman. 
64. Albuquerque, N. Ma. The aurora was] * * * a meate glow, 

shading to a green llght, m% darting lights shooting far up into the 
sk * * * [lasting from about 8 o'clock to nearly mdnig1it.- 

65. Xayenta, Nam o County,'[northeastern] A&.-* * * A low light 
bank apptyred in d e  north at about 10 o'clock [13, midnight, 75th 
mendmn time]. Thia gradually advanced toward the zenith, as bright 
streamers ahot eouthward from it. From white aettlera and Indians 
the writer could learn of no previous auroral displa in this immediate 
aection.-Albert B. Retym (superintendent M a d  Jrn Indian School ). 

66. E2 Paao, Tm.- n electrical display, probably aurora borealls. 
was seen by several parties sh9rtly bsfore and after midnight of the 22d. 
As described, there waa a diffused llght just above the horizon due 
north of the atstion, with strea.mera or jets of flame reaching at times 
several degreea above the honzon. One pereon eaid it looked as i f  
there were a town or several oil wella on fire. 
b7: C h l p ~ ~  Alberta.-* * * At 1: * * I noticed quite a 

bnJlant d iay of vertical streamers in the weat. They extended, 
when first%aerved, from about 70" west of north around through 
to south to about 50' east of south, and could be traced to an 
dtitude of perha 80". After a few minutee they began to spread 
until they exten& around the whole horizon making a very brilliant 
diaplpy, much the moat.brilliant I have ever seen. BeSidee the green- 
lah hght urnall seen III such a dkplay n e d y  all the atlors of the 
rainbow were oiserved. A lot of blue or purple light vas observed 
near the north and extending to the east. A little south of east an 
intmise crimeon waa observed extending about 20' in latitude and last- 
ing for eome time. It was directly over the center of the city and 
looked very much like the reflection from B fire. ThL intenee red 
seemed to esteng only to the top of a low-lying cloud. Towaid the 
end of the display it gradually aled and died out while there a ere a 
conriderable number of verticafstreamera still visible. 

After the vertical streamers had spread till they extended around the 
whole horizon they became still brighter and s read upward until 
they formed a corona near the zenith. They finafy met in the center 
but the light was more or lese fused and one could not determine any 
aharply defined p i n t  of intersection. AReurmng that Tenth Street 
NW. runs north and south, it waa approximately 10' south and 5' west 
of the zenith. Thediffused 1' ht  formed a Rortof brilliant. ever-chaneng 
cloud about the zenith w h i s  kept breaking alon a wavy line in a 
general north and south line, separating into two [alves F ith a dark 
cleft between them and subsequently reuniting. Many of the lights 
which give the effect of a waving sheet of changing colored gauze 

ended from the sky were dso vwible. * * * They were mostly 
L T e  south of me. 

* * * The light which caused the vertical streamers seemed to 
be extending in wavea vertically upward from the horizon, the wavea 
following each other in very rapid succeseion. four or five being visible 
sirnultaneoualy, one above the other. The wavea were not separated 

A L q U ~ S  afomiy 3 o1annl 

by dark apacee; they were merely points of intendied light. These 
wavea extended a c m  many atreamera or were synchronous on all 
streamers in one's vision. Thia effect of ascending wavm of light 
waa most noticeable when looking toward the southwest, 'which waa 
about the center of the display 811 through, and waa not noticed until 
toward the end of the display but while the light waa extremely b q h t .  
The light waa sufficient to light the earth considerably, but I believe 
it would not have been sufficient to enable one to read. 

By 12 o'clock the display had died down until it waa not worthy of 
special notice. * * * h u v n  B.rqmt. 

68. Breuwter, Wih.-[Tbe aurora reached from due enat to due north- 

bright and lasted until about 3 a. m.-Wm. Sad.  
69. Rpokime, March el. 28. 33.- * * * [The~mostbrilliantdis- 

phy at Spokane occurred at 10 p. m. (12qth.mqdmn). March 22, in 
the forin of inlenaely Iwninouu beams d i a t m g  m all directions from 
a point in the zenith; the first indications Borne obaervera, at this place, 
had of this dis lag were noted in the sky miith of S okane's zenith. 
This aurora an! all indications of it had disappeared &m Spokane hy 
the morning of Narch 23. * * *-C. Stewart. 

70. SeaftZe, Mmch %--The aurora borealis waa firet obwrved an earlv 
na S p. m. I t  became a brilliant, display by 10 p. m. and continued tifl 
pant midnight but becoming dimmer after 11 p. m. and apparently 
shifting to westward. 

the northern 

zenith an& then diverged. At  t&es patches of light flashed ahout 
45' south of the zenith. At about 10:15 p. m. both in the northwest 
,and the northeast the sky waq row-colored. -4fter this the nlsation 
of et.reamers wag more prnnounced. The general color was light 
t.o a very pale yellow with n suggestion of green. Telegraph companies 
and the cable ofice reported merious interffrcnce in twnSmimon of 
mewgee owing t,o tlie earth's disturbed condition. This waa true to a 
lem ezt.ent.on the ni ht. of the 2lgt and the night of the Bd. 

71. Jiikwnt7. Wm%. (120th mer. ee) . -The aurora appeared] 
* * * as early as 7 9 0  m. on the nqht  of March 29. lbout 9:45 
p. m. a nide arc stretche ~ c r o a ~  the zenith from a httle aouth of due 
east. to a little north of due west. -4t 10 p. m. there waa a hroad, 
curving arc in the north, with rays extending up from it, which a few 
minutes later extended beyond the zenith. converging to a well- 
defined point. -4 little later. most of the rays faded out for the greater 
portion of their length. leaving a particularly brilliant portion near the 
zenith. -411 this was colorless, except for a reddish hnge in the east, 
and some reddish streaks in the northwest. At 1O:lO p. m. the ra s 
reappeared for t.heir whole length, and becarne much more miounce%, 
succesqive waves of li&t p d n g  from the arc new t.he nortlern h h o n  
up to the, 2enit.h. The red atreaka in th.e east and west became more 
noticeable. By 10:25 p. m. the bands were farther from the northern 
horkon,. and the r a p  much dimmer and more diffuse, although waves 
of light still occurred. The area between t.he arc anti tlie hori.mn 
a peared darker than any other portinn of the sky, aa did a part. of the 
s ty  south of the eastern part of the light area. In both cases stars were 
observed uhining in the.* %rem.-E. J. N e w c o w .  

72. Walla Walla, rash . ,  Xareh %.-I firat noticed the aurora about 
9:15 p. m. as a bright band of light about a quarter of the diatance from 
the horizon to the zenith, stretchin from 'northwest to mrtheaat. 
Closer observation showed a v brig& patch-of sea-green light rather 
low down on the horizon and x i t t l e  later a dun rose-colored patch to 
the northwest. After a timelong streamers began to form and extended 
from the patch of green in the north well up toward the zenith; them 
were almost steady at &st but began to waver and gradually grew dim, 
finally ceasing altogether. A few minutes later the whole northern sky 
was lighted up with intermittent k h e s  of light of greeniah-white cast, 
80 bright aa in Bome wes to blot out the stars. These flaahea ahot up 
from the horizon with eat speed and looked like green vapor being 
blown by the wind, t . e  green at  h e a  changing to copper color. 
* * * There waa still a bright greenish light to the north at 11 
o'clock when last observed.-R. E. Demand. 
73. Boise, Idaho.-In the Mkch number of the Bulletin I note a 

request for descriptions of the aurora of March 22. In response thereto, 
I submit the following: 

* * * A t  about 8 o'clock * *. * [there waa] a faint bluish- 
green glow down on the northern honzon. . 

* * * The glow gradually increased in brightnese and dm in 
extent. In about an hour, i t  had extended to about 80' of the horizon 
and about a height of 35' above the horizon. A t  about this time the 
streamera became visible, mme of them eventually reachin? aa high 
as 45O. By 10 o'clock the s ectacle had reached ita maximum mtenaity 
and beauty. A t  about 11 $0 I observed a reddiah tinge to mme of the 
streamers, although it waa v faint-the predominating color through- 

out from the horizon, othera seemed to appear almost simultaneously 
their whole length. A t  about this hour (11:30), I observed a sort of 
radiation from the bme of the streamers upward. Thia radiation ap- 
peared as a dim, but regular, arc of comparatively bright light which 
arc was parallel to the arc of the aurora. This arc pssaed rapidly from 
the base to the limits of the aurora, occupyhg about one second to 

west: alp0 to zenith. We8tem e d ge colorad red-6range-green, very 

When bri hteet, the luminous arch Rpanned more 
l l a f  of the sty. Light rays coiiveped to $focus somew % t mith of the 

out being the bluuh-green. 3 ome of the atreamera appeared to etream 
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cover the distance. There waa a rapid succession of these “radia- 
tions” which d e d  greatly aa to bnghtneea, and gave the effect of 
enormoue tongues of flame leaping upward. A t  no time during my 
observation was this “radiation” very bright, but ita peculiar nature 
made it quite conspicuous. 

There waa considerable variation in the place of greatest brightness 
along the horizon. A t  one time. I observed that that the west end of 
the display waa much more brilliant than the rest; at other times, the 
brightest part waa the east end. For the most part, however, the 
center of the illuminated area waa the brightest. I continued my 
observations until well ast 12 o’clock, and at th3t time the glow wae 
aa brilliant as ever.-Ctmlerr W. F~nckboncrr. 

74. R m o ,  Cul!alif.-An aurora was observed here from 10:45 p. m. to 
11:15 p. m. of Msrch 23 by Itoy E. Miller, editor of Aasochted Growers’ 
M zme. Note of his observation was made in our records at the time 
a n y 1  tind it to be the firat and only occurrence of this phenomewn 
here that has been entered in our records. 
’ Be reported the sky as partly .ov.t?rc&st a t  the time with a bank of 
dense dark cloud [the charactemtic dark segment of clear sky (?) 

to heighten the contrast mth  the reddish, white, and violet streamers 
of the aurora above. Our latitude is 36’ 43’.--C. E. Bmnetl (U. 5. 
Weather Bureau). 

We wish to extend our grateful acknowledgments to 
all those who sent their descriptions to us, and to the 
numerous U. S. Weather Bureau observers who took the 
pains t o  enter accounts of the aurora in their meteorolog- 
ical records. In  addition to those whose names appear 
at  the end of the ublished descriptions, notes were re- 

bury, Mass.). F. Z. Hartaell (Fredonia, N. Y.), Charles 
W. Len (Staten Island, N. Y.), L. B. Bonnett (Eliza- 
beth, 8. J.), J. W. Harshber er (Philadelphia, Pa.), 
T. P. Irvin (Notre Dame, Inf.), W. S. Gorton (East 
Orange, N. 5.), H. G. MacMillan (Greeley, Colo.), E. B. 
Scott (Dahl en, Va.), S. S. Viaher (Bloomington, Ind.), 
Charles, C. gopkins (Rochester, N. Y.), A. T. Jones 
(Northam ton, Mass.), George D. Rogers (Gloucester, 
Mass.). 8ublished accounts not excerpted or reprinted 
here are to be found in Popular Astronomy, A ril 
and May, 1920, vol. 2Y, . 248, (North Scituate, R.?.), 
310-311 (Chestertown, &f, Wellesley, Mass., Brooklyn, 
N. Y.). 

with clear-cut margin lying along the northern horizon, which seeme d 

ceived from the fo P lowing: Robert H. Allen (West Rox- 

TELEQRAPH AND RADIO EFFECTS. 

It is interestin to note ‘that there were numerous refer- 

of maximum in the ma etic storm. Thus, trou le was 

March 22 and at the same time (early morning and till 
about 3 p. m., eastern standard time) in the ITnitqd States 
and Canada, which led some peo le to be on the lookout 

affected. 
Radio’ communication, strange to sa{, is usunlly but 

little affected during auroras. The fol owing note from 
Gloucester, Mass., is of interest in this connection: 

The 1.0 o’clock radio time signals from Arlington [.Va. and a mea%e 

ynusual static discharges were noticed, but the strength of the received 
sgnals varied enormously? from almost nothing to seemingly more 
than usualloudnees. The periodicitv waa not regulnr, but slow eiinugh 
to permit futile nttem ts at better adjustment during t.he minima, and 
the changea in strengti were not abrupt.-H. G. Dwsq.  

This was at the time of greatest intensitg of the whole 
display, and there were at least three bnlliant auroral 
curtains between Arlington and Gloucestsr. 

: ences to telegrap E ic troubles, especially during the eriods 

felt between Switzerlan Y and France in the afternoon of 

for the aurora. The Atlantic ca i! le service was adversely 

immediately afterwards were listened to from a m a l  1 antenna. NO 

BRIQHTNESS OF THE LIGHT. 

the aurora was the subject of special 
The amount of light was 

bright as twilight 10 minutes after 
observers. 

sunset on a clear day” (at Charlotte, N. C.), or equding 
the brightness of the northwestern sky half an hour after 
sunset, or to cast a light equal to that of the moon in first 
quarter, or even full. Some mention how the brilliance 
of certain portions of the display would cast well-marked 
shadows and also how it was possible to read a watch. 

The light at  times may have been suflicient for read- 
ing. Fortunately, Prof. Joel Stebbins made some actual 
measurements of the intensity of the light, at Urbana, Ill.: 
. The auroral light interfered with our photometric observations at the. 

telescope that evening, because of the variable bright background for 
any star. A few rough measures gave the remilt that a patch of auroral 
streamer equal in apparent area to the full moon ve about aa much 
light aa a second mngnitude star. This refers to t%8e blue light which 
most affects the photo-electric cell. which is not very different from 
the photographic plate in color sensitivity.20 

hotographs were obtained, at  various places, 
though tge movement of the streamers makes it dficult 
to get anything sharp without special plates.21 

Some 

THE END OF THE DISPLAY. 

The best part of the auroral display ended with the 
maximum phase of the magnetic storm at 2 a. m. er@xp 
standard time (lib G. M. T.), but there was an unusual 
aurora during the following two hours, until the magnetic 
storm practically ended at 8h 50”. The aurora was last 
seen at  dawn at  several places in the eastern United 
States; and Mr. William Saul at  Brewster, Wash., sa 
that it “lasted till about 3 a. ni.” (llh, G. M. T.). E 
seems probable that the aurora continued throughout the 
23d, for it was visible again at  dark that night. 

Thmsouthernmost reports in different sections were 
Washington, D. C., Fort Worth,‘ Tex., and Seattle, 
Wash. On the following night, March 24-25, people at 
northern stations observed a normal faint aurora, while 
a few in middle latitudes saw an unusual s ot-light 

away in a few seconds, only to reappear as suddenl 
The behavior of these spots was not unlike that of t& 
luminous clouds of two nights before, but the absence of 
streamers made the display look eculiar. A discussion 

widely separated places is published below, on p. 392. 
There are scattering reports of a faint aurora on the night 
of March 25. 

display, which would last for a few minutes, t % en fade 

.of some angular obsemations ma !i e on these spota from 

AURORAS ASSOCIATED WITH PREVIOUS AND SUBSEQUENT 
PRESENTATIONS OF THE DISTURBED AREA ON TEE SUN. 

The great sunspot group responsible for this four-day aurora * * * 
was a revival of a similarly extended group of spots of 1 e area observed 
from Januarv 31 to February 3. A t  the next rotationyebruary 17-27, 
this group i p  eared as an insignificant small spot and do* amidat 
extensive fac& But the magnetic elemeuta began to be disturbed 
during this second rotation of the spot group on February 1&17.-A. L. 
Cortie.2a 

Mr. C. S. Ling, of the United States Weather Bureau 
aerological station a t  Dresel, Nebr., observed an aurora 
from 1:55 to 2:23 a. m. February 17, and Mr. W. A. 
Bentle 

By tge middle of April the rotation of the sun brought. 
the disturbed surface again’ into a position to affect the 
earth. 

* * * On the 16th of April‘a medium-eized spot became central- 
It waa probabl one of the six spota of the before-mentioned group. 
It waa followed% a small spot Bome 200.000 miles after and ale0 central 
about two days %ter. It waa @bly another remnant of the old, 

of Jericho, Vt., an aurora on February 19-20. 

p Bclence May 14 1920, pp. 485488. 
91 see Pop)ubr AJGOIIOQI MSV, igm plates 13-15. ~ ‘ ~ ~ t r a n o m i e ,  AWII, 1820, plates, 

contahs three pairs 01 phokraphs of the aurora 01 Oct. 4,1919. 
Nature (Landan). April 1,1920, p. 137. 
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Year. Greatest. (treat. 

1914 .... None. ............ None ............. 
1915 June 16-17 None 
1916 Aug. 28-37 {None. 
1917.. 
1918 .... Mar. 7-8.. ........ Aug. 15-16.. ...... 

.... ........ ............. 

.... ........ ............ 
Aug. 9-10.. .......pa ...................... Dec. 1518 ......... 

.... 1919 Aw. 11-l2. ....... Oct. 1-3.. ......... 
-lSXl. ... March M23 ........................... 

but too small to be of any consequence. It had disappeared r% 19th. * * * on the morning of the lith telegraph operators 
noticed a dieturbance.-E. D .  Roe, jr.13 

Mr. Owen Bryantreports that the '' aurora was bothering 
the wires again on the mornin of April 20 [at Ctdgnry]," 

Auroras were reported as seen in New England on the 
ni hts of April 14, 16, 17, 18, 19, and at  Jericho, Vt., 038 April 20-22. The aurora of the 16th was also seen 
at  ttawa, Canada, that of the 17th at  Plainfield, N. J,, 
and that of the 19th estensively throughout New En - 
land, and, possibly, through a rift in the clouds at  Wasf- 
in on, D. C. 

$n the following presentation, a faint aurora was 
observed a t  Washington, D. C., on the night of Ma 9, 
and another b Mr. W. A. Bentley at  Jericho, Vt., an J by 
Prof. G. R. d e l a n d  a t  New Haven, Colin., on the night 
of May 15-16. Other auroras have not been reported, 
and from the waning character of the displays at  succes- 
sive rotations of the sun it appears that the unusual solar 
activity has ceased. 

We shall be fortunate if we ever see the equal of this 
marvelous aurora. Such are rare indeed anywhere in 
middle latitudes. (See Table 1.) Four potential auroras 

but the weather did not permit 9 lini to observe any display. 

TABLE 1.--4 list of the principal auroras froni 1914 lo 1920, inclusiiv.' 

Unusually brilliant. 

None. 

one. 
. 4. 

May 15-17. 
f". 

NOTE ON THE HEIGHT AND LOCATION OF THE AURORA 

By CHARLES F. BROOKS and C. LEROY MEISINGER. 
pVeataer Bureau, Washington, D. C., May 10, 1920.1 

SPOTS AND BELT OF MARCH 24, 1920. 

In comparing the notes of various observers of the 
aurora of the nimht of March 34-55, it appears that some 
of the s ots anzpatches observed in various places were 

sky to the various observers. This makes it easily pos- 
sible to calculate the altitude of the aurora and determine 
its location. For example, a certain spot was simul- 
taneously seen from South Hadley, Mass., Concord, 
Mass., Rochester, N. T., and Washington, D. C. Prof. 
Anne S. Young at South Hadley SRW i t  in the southwest 
at  an altitude of about 15";Ih. Milroy N. Stewart a t  
Rochester saw it in the southeast a t  about the same 
elevation, and a t  Washin ton it was observed in the 

Mr. Fred A. Tower at Concord cert,ainly saw the same 
spot, the reported elevation seems to have been estimated 

identica f , but that they appeared in various parts of the 

northeast-by-north a t  ail 3 evation of 35' to 40". While 

somewhat too large, it  being reported as 40". These 
lines meet in an area over southeastern Pennsylvania aiid 
central New Jersey, and trigonometrical calculation 
shows that its hcight was about 140 kilometers (137 miles). 

Again, the May, 1920, issue of Popular Astronomy, 
pages 307-312, gives some interesting photographs and 
reports. One of these photogranha, taken about mid- 
night, March 24, in Rrookl.yli, N. P., shows an auroral 
spot in the southeast together with several star trails, 
amon which the niost conspicuous were those of Mars 
and $!pica. This spot was observed in Washington, 
between east by south and east-southeast within a few 
degrees of the horizon. Measuring on the photograph 
made at  Brooklvyn it is possible to determine with fair 
accuracy tmhe angular altitude of the auroral spot at  that 
place, aiid its center is found to be about 13=. If lines 
are drawn toward the southeast from Brooklyn and 
toward a noint between east-bv-south and east-sou th- 
east from Washington. it is found that they intersect in 
the ocean about 320 kni. from.Brook1y-n and 470 km. 
from Washington. Using the Brooklp elevation, we 
find the altitude of the spot to be about 120 kilometers 
(73 miles). 

Another case, taken in part from the reports in Popular 
Astronomy, is that of an observer in Ann Arbor, Mich., 
reporting a bright patch in the south about 20" above 
the horizon at 11 p. m. 90th meridian time. From Wash- 
ington, this spot appeared in the west-by-north about 7" 
above the horizon. Calculation shows it to have been 
about 330 km. south of Ann Arbor, and 610 km. west- 
by-north of Washington at aheight of about 130 kilometers 
(81 miles). 

All these values being in very good agreement, it  is 
reasonable to assume that the display was taking place 
at that eneral elevation; or, to take the mean of the 

this assumption as to the altitude, it is possible to locate 
other spots which were observed from Washington. 
Such a one was seen in the northwest to northwest-by- 
west or west-northwest at about 9:45 p. m., appearing 
as lenticular in form with its lower edge at an elevation 
of 18" and its upper at 55". Assuming this to. have 
been actually a flat base and it3 elevation 81 miles, we 
find that the more distant edge must have been 400 
h. from Washington and its nearer edge. about 300 
km. This would place it over east central Ohio and 
western Pennsylvania. Mr. H. D. Pallist-er, writing 
from eastern KentucLT, says: 

"I also saw the aurora on March 24 about 9:30 p. m. 
((2. S. T. 8 )  at Wolf it, Pike County, Hy., and watched 

undulating flashes of white light radiating from a general 
northerly direction. The flashes would occur at inter- 
vals growing brighter and then die out for a time." 

The two spots over eastern mid western Pemylvania 
early in the eveniug, grew into a belt stretching from a 
few hundred miles out to sea, across northern Virginia 
to southwestern Ohio. Although the belt seemed to 
move slowly, it was traveling southward at about 60 
miles an hour. 

three c 9 culations, 130 .kilometers (81 miles). Making 

it for oFer one-half ff our. As seen here it consisted of 
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We are fortunate in having colleoted in one book 
practically all that is known concerning the aurora: 

3 €kience, May 14, lm, p. 488. 1 Prssented before American Meteorological Society. Washington, D. C.. April=, 1920. 


